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Abstract

Blended learning combines the advantages of online and offline teaching, which is a notable educational trend.
This study aims to discuss the influencing factors of blended learning satisfaction and, based on customer
satisfaction theory, competency theory and flow theory, constructs a model for blended learning satisfaction. We
conducted a purposive sampling survey of 528 undergradnate students majoring in mathematics from 16 higher
education institutions in Guangxi province, China. Furthermore, data were processed using tests of reliability
and validity, confirmatory factor analysis, correlation analysis, and structural equation modeling. Empirical
results indicate that in blended learning, teaching competence, student expectations, perceived quality, perceived
value, and flow experience all have a significantly positive impact on learning satisfaction. Teaching competence,
Student expectations, and perceived quality also have a significantly positive impact on perceived value, while
perceived quality has a significantly positive impact on flow experience. Moreover, perceived value plays a
mediating role in the relationship between feaching competence, student expectations, perceived quality, and
learning satisfaction. Flow experience serves as a mediator in the relationship between perceived quality and
learning satisfaction. This research is beneficial for enhancing the quality of blended conrses and improving the
satisfaction of university students with blended learning.

Keywords: Blended learning; Learning satisfaction; Structural equation model
1. Introduction

With the rise of online education, there has been a significant transformation in educational
teaching methods (Stahl, 2021). Blended learning, as a novel approach, method, and model,
embodies the teaching philosophy that places students at the center, effectively achieving the
high-quality integration and utilization of educational resources (Finlay et al., 2022). The
American Society for Training and Development (ASTD) designates blended learning as one of
the ten most crucial emerging trends in the knowledge dissemination industry (Zhan & Li, 2009).
According to a survey by the Universities and Colleges Information System Association (U-CISA)
in the United Kingdom, blended learning has the highest adoption rate in British universities
(50%), followed by assisted E-learning (48%0)(Browne et al., 2008). Similarly, the "2017 New
Media Alliance China Higher Education Technology Outlook: Hotizon Project Regional Report"

! Rattanakosin International College of Creative Entreprencurship, Rajamangala University of Technology Rattanakosin, Thailand
2 Rattanakosin International College of Creative Entrepreneurship, Rajamangala University of Technology Rattanakosin, Thailand

(Cortespondence) Email: jiang.song@rmutr.ac.th


mailto:jiang.song@rmutr.ac.th

3224 A Mathematics Blended 1earning Model to Understand the Learning Satisfaction Context of Higher
Education ...

in China also indicates that "the application of blended learning design is one of the key trends
in the application of higher education technology" (Gao & Huang, 2017). It is evident that
blended learning has been widely accepted by learners and applied in higher education teaching
(Anthony et al, 2019; Antwi-Boampong & Bokolo, 2021) and is expected to become the
mainstream teaching model in future universities (Du et al., 2022; Yoshida et al., 2022).

Satisfaction with learning serves as an assessment and service target for learners, quantifying
various types and levels of learning evaluations to obtain a comprehensive indicator. Therefore,
measuring the satisfaction of university students in blended learning holds significant
importance for enhancing learning quality. Learning satisfaction reflects students' contentment
with instructional content, methods, and instructors. Elevated student satisfaction implies that
students perceive value in acquiring knowledge and skills through blended learning, thereby
affirming the effectiveness of teaching (Chen & Yao, 20106). Learning satisfaction facilitates
optimization of teaching methods and resources. Low satisfaction may indicate areas for
improvement, prompting institutions to enhance teaching methods and resources to elevate
instructional quality (Agyeiwaah et al., 2022). Increased learning satisfaction contributes to
heightened student engagement and involvement. Typically, high satisfaction correlates with
students' active participation and commitment. The enhancement of learning satisfaction
indicates a greater willingness among students to engage in class discussions, interactions, and
independent learning, thereby reinforcing instructional effectiveness (Bacci et al, 2023).
Learning satisfaction propels the professional development of educators. Data on learning
satisfaction provide teachers with feedback regarding their instructional methods and content.
Student satisfaction directly impacts the reputation and competitiveness of educational
institutions (Punyanunt-Carter et al., 2017).

Currently, blended learning has emerged as a significant trend in the field of mathematics
education (Yoshida et al., 2022). Blended learning provides mathematics majors with expanded
learning channels, enabling them to access learning resources anytime and anywhere.
Furthermore, blended learning stimulates students' intrinsic motivation for active learning and
offers additional learning resources and tools, such as online mathematical software, simulation
tools, and multimedia materials. However, currently, the application of blended learning in
universities is more prevalent in liberal arts disciplines and less prominent in scientific
disciplines. Current research on blended learning in the field of mathematics education
primarily focuses on two aspects. Firstly, there is research on mathematics instruction in
primary and secondary schools(Alammary, 2019; Balentyne & Varga, 2017; Mukuka et al.,
2021). Secondly, some scholars have applied blended teaching specifically to certain
mathematics courses (Stahl, 2021). To date, there is a lack of research on the satisfaction of
mathematics majors in blended learning. Therefore, this study concentrates on the satisfaction
of mathematics majors in blended learning, aiming to provide valuable insights for teaching
reforms in mathematics programs across various universities.

2. Literature Review

2.1 Theoretical Approach
2.1.1 Learning Satisfaction

Punyanunt-Carter et al. (2017) define college learning satisfaction as the emotional state in
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which students feel content, appreciative, or proud of their attending institution. Bryant and
Veroff (2017) posit that learning satisfaction occurs when students experience contentment
with their university experiences, either through the realization of anticipated expectations or
surpassing idealized states beyond their imagination. Bi and Hong (2021) suggest that learning
satisfaction primarily encompasses satisfaction with platform presentation, course resources,
teacher cultural competence, and instructional planning. In this study, learning satisfaction is
defined as the degree of satisfaction with the blended learning mode and its learning outcomes,
following participation in blended learning. Current research on learning satisfaction
predominantly focuses on online learning and blended learning contexts(Gao et al., 2020).
Particularly during the pandemic, numerous scholars have conducted more in-depth
investigations into the satisfaction levels associated with online and blended learning across

various countries.(Agyeiwaah et al., 2022; Al-Nasa'h et al,, 2021).
2.1.2 Teaching Competence

Teaching competence refers to the knowledge, skills, and traits that teachers possess to achieve
effective instruction. Powell et al. (2020) suggest that teachers in blended teaching
environments should possess capabilities across four dimensions: mindset, quality attributes,
adaptability skills, and technical skills. Cao (2021) argues that teaching competence includes six
aspects: personal traits and motivation, information technology skills, professional competence,
instructional abilities, interactive skills, and teaching organization management skills. Feng et
al. (2021) propose that teaching competence comprises teaching philosophy, collaboration
skills, self-development abilities, and specialized skills for conducting blended teaching. In this
study, teaching competence is defined as the individual latent capabilities directly associated
with teacher performance in the process of implementing blended teaching.

2.1.3 Student Expectations

Student expectations are a variable introduced specifically for the context of blended learning,
drawing inspiration from the "customer expectations" variable in the American Customer
Satisfaction Index (A-CSI) model. Zhang and Lin (2014) define student expectations as
students' comprehensive expectations of the school's distinctive features and teachers' abilities
and virtues, formed based on their actual experiences in the school environment, learning, and
life. Jiang (2018) views student expectations as the anticipated outlook students have before
engaging in blended learning, encompassing expectations related to learning quality, learning
platforms, learning resources, and instructional design. In this study, student expectations are
defined as students' expectations regarding teacher course design before participating in
blended learning for a specific course. Research on student expectations primarily focuses on
expectations related to courses and instruction(Jiang, 2018; Zhang & Lin, 2014), expectations
regarding learning outcomes(Yin & Hu, 2023), and expectations for online learning and
blended learning(Cicha et al., 2021).

2.1.4 Perceived Quality

The perception of teaching quality by blended learners is a crucial factor influencing their
overall teaching experience. Jiang (2018) defines perceived quality as the quality of vatrious
factors during the blended teaching process. Mariam et al. (2023) suggest that perceived quality
pertains to students' petception of the quality of online teaching. In this study, perceived quality
is defined as students' expetiences and perceptions of the teaching quality duting the blended
learning process. Currently, scholars have shown a notable interest in the relationship between
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perceived quality, perceived value, and satisfaction (Jiang, 2018; Yu & Zhao, 2018). Additionally,
there is a connection between perceived quality and the flow experience (Mariam et al., 2023).

2.1.5 Perceived Value

Perceived value primarily refers to an individual's experiential feelings regarding the value of
an object. Bi and Hong (2021) suggest that perceived value involves students' feelings after
comparing the costs and benefits of traditional classroom learning and online learning. In this
study, perceived value is defined as the subjective evaluation students make of a blended course
based on their learning gains after participating in blended teaching. Research indicates that
perceived quality in online courses positively influences perceived value(Yin & Hu, 2023), and
perceived value in flipped classrooms acts as a mediator between perceived quality and student
satisfaction (Zhai, 2016).

2.1.6 Flow Experience

The concept of Flow Experience was originally introduced by the renowned psychologist
Csikszentmihalyi (Csikszentmihalyi, 1975). Csikszentmihalyi defines flow as the holistic
perception that individuals experience when fully engaged in an activity, characterized by
complete immersion, focused attention, and the filtering out of irrelevant thoughts and
perceptions. Peifer and Engeser (2021) posit that the flow experience is fundamentally an
individual's intrinsic experience, a state of complete immersion in an activity accompanied by
a disappearance of self-awareness and a deep sense of control. In this study, flow experience is
defined as a sense of concentration, control, and enjoyment that learners experience during
blended learning. Research indicates that time distortion and focused attention in online
learning environments are direct factors contributing to the emergence of flow experience.
Furthermore, the enhancement of flow experience promotes the generation of positive learning
behaviors, ultimately enhancing learning outcomes (Esteban-Millat et al., 2014).

2.2 Research Framework and Hypotheses

Based on the aforementioned literature review, the research model for this study is illustrated
in Figure 2. The variables in the model consist of independent variables (teaching competence,
student expectations, perceived quality), a dependent variable (learning satisfaction), and
mediating variables (perceived value, flow experience).
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Fig. 1: Research Framework.
Source: Elaborated by this Research.

Teacher's instructional competence significantly and positively influences students' satisfaction
(Gopal et al.,, 2021). Higher levels of teaching competence are associated with increased
satisfaction among students (Wajahat & Zia, 2022). Elevated teaching competence implies that
educators possess a more extensive knowledge base and a variety of instructional tools,
enabling them to deliver higher-quality education (Dali et al., 2017). As instructional quality
improves, students find it easier to comprehend and grasp course content, contributing to
enhanced academic performance and, consequently, increased learning satisfaction (Suwarni et
al., 2020). Therefore, this study proposes the following hypothesis:

H1: Teaching competence has a significantly positive impact on learning satisfaction.

Student expectations exert a direct positive influence on learning satisfaction (Yin & Hu, 2023).
This is because the realization of expectations is often associated with positive learning
experiences and outcomes, including better understanding of course content, achieving higher
academic grades, and a more enjoyable learning experience. This sense of fulfillment
significantly enhances students' learning satisfaction as they perceive that their investment and
expectations have been rewarded (Gopal et al., 2021). Therefore, this study proposes the
following hypothesis:

H2: Student excpectations have a significantly positive impact on learning satisfaction.

Generally, the higher the setvice quality in higher education, the higher the students' satisfaction
levels (Tong et al., 2022). Studies have found that perceived quality among adult learners in blended
learning (Chu & Song, 2021), MOOC:s petceived quality among university students (Yu & Zhao,
2018), and perceived service quality among e-learners (Sumi & Kabir, 2021) all positively impact
learning satisfaction. Therefore, this study proposes the following hypothesis:

H3: Perceived guality has a significantly positive impact on learning satisfaction.

Teachet's instructional competence can influence students' perceived value of teaching, with
stronger teaching competence leading to higher levels of recognition and importance from
students (Huang et al., 2017). Conversely, teachers who employ diverse teaching strategies and
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better understand students' needs and charactetistics can enhance students' perceived value of
the teaching (Thimsen, 2021). Therefore, this study proposes the following hypothesis:

H4: Teaching competence has a significantly positive impact on perceived value.

Student expectation can influence perceived value (Jiang, 2018), especially in online learning
where expectations significantly impact the perceived value of online learning (Yin & Hu, 2023).
If learners have high expectations for their learning outcomes and performance, they are more
likely to pay closer attention to the learning content and activities, demonstrating a more serious
commitment to their studies. In such situations, learners perceive the importance and
significance of their learning, enhancing their awareness and evaluation of the learning content
and activities, thereby increasing perceived value (Cavallone et al.,, 2020). Neelam's study
indicates a significant direct relationship between students' expectations of internship value and
internship satisfaction (Neelam et al.,, 2019). Therefore, this study proposes the following
hypothesis:

H5: Student excpectation have a significantly positive impact on perceived value.

In education, perceived quality positively influences perceived value (Jiang, 2018; Yin & Hu,
2023). High-quality educational services are typically associated with positive learning
experiences, aiding students in understanding and applying acquired knowledge more easily.
Consequently, they are more likely to connect these contents with practical applications and
personal growth, perceiving the educational content as valuable (Samudro et al., 2020).
Therefore, this study proposes the following hypothesis:

H6: Perceived quality has a significantly positive impact on perceived value.

In the field of education, learners' petceived value is positively related to satisfaction (Gao et
al., 2020). Existing studies have found that perceived value in online learning(Yin & Hu, 2023),
blended learning (Rahman et al., 2015), and flipped classtooms (Zhai, 2016) positively
influences learning satisfaction. This is because perceived value involves learners' subjective
perceptions of the benefits between their inputs (such as time, effort, and money) and the
knowledge and skills they gain. Therefore, this study proposes the following hypothesis:

H7: Perceived value has a significantly positive impact on learning satisfaction.

Teaching environments with high perceived quality often provide students with clear learning
goals and timely feedback. This helps students adjust their learning strategies and engage more
effectively in learning activities, thereby enhancing the flow experience(Mariam et al., 2023).
Research indicates that factors such as perceived quality and flow experience can influence user
satisfaction in online settings (Wang et al., 2021). In a blended learning environment, learners'
perceived quality positively influences the flow experience (Chu & Song, 2021). Therefore, this
study proposes the following hypothesis:

HS8: Perceived guality has a significantly positive impact on flow excperience.

When students are in a state of flow, they wholeheartedly concentrate on learning tasks, making
the learning process more engaging and memorable, contributing to increased satisfaction with
the learning experience (Chu & Song, 2021). Research indicates that flow experience has a
positive impact on learning satisfaction (Cui, 2017). Students experiencing "high flow" tend to
have higher levels of learning satisfaction compared to those experiencing "low flow."
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Therefore, this study proposes the following hypothesis:
H9: Flow experience has a significantly positive impact on learning satisfaction.

Students often evaluate the impact of teaching competence on their learning experience
through perceived value. When learners can acquire more knowledge and skills with less time
investment, their overall satisfaction increases (Bi & Hong, 2021). When students feel they have
gained valuable knowledge and skills through education, they are more likely to feel satisfied.
Ultimately, students may assess the quality of educational services through perceived value. If
they perceive the acquired knowledge and skills as valuable, they are more likely to be satisfied
with educational services. Therefore, perceived value plays a mediating role in the relationship
between perceived quality and student satisfaction (Zhai, 2016). Thus, this study proposes the
following hypotheses:

H10a: Perceived valne mediates the relationship between teaching competence and learning satisfaction.
H10b: Perceived value mediates the relationship between student expectation and learning satisfaction.
H10c: Perceived valne mediates the relationship between perceived quality and learning satisfaction.

Flow experience serves as a mediator in various contexts. It acts as a mediator between
perceived interactivity, perceived sociability, and the willingness to engage (Zhang et al., 2014).
When students enter a state of flow during learning, they are more likely to focus on tasks,
enhancing learning efficiency. Therefore, flow experience also plays a mediating role in the
relationship between the learning environment and learning outcomes (Mueller & Wulf, 2022).
Thus, this study proposes the following hypothesis:

H11: Flow excperience mediates the relationship between perceived quality and learning satisfaction.
3. Research Method

This study employed an online survey and distributed to participants through social media
applications such as WeChat and QQ. The survey distribution period was from October 25,
2023, to November 15,2023. A purposive sampling method was utilized to survey 528 students
majoring in mathematics from 16 undergraduate institutions in Guangxi. Following data
cleansing procedures, a total of 466 valid responses were obtained for analysis.

The survey questionnaire consists of two parts: the first part includes basic information about
the respondents, and the second part investigates university students' satisfaction with blended
learning. Since the measurement tools used in this study are in English, a translation method
referred to as back-translation (Sabekti & Setiawan, 2023) was employed. Researchers
translated the items into Chinese, forming the survey questionnaire.

The scales used in this study are adapted from established scales found in academic journals.
Teaching competence utilizes the Teacher Quality Scale developed by Gopal et al. (2021),
comprising 7 items. Student expectations employ the Student Expectation Scale by Gopal et
al. (2021), consisting of 5 measurement items. Perceived quality utilizes the Online Teaching
Quality Scale developed by Mariam et al. (2023), including 7 measurement items. Perceived
value adopts the Perceived Value Scale by Wu et al. (2008), comprising 3 items. Learning
satisfaction uses the Blended Learning Satisfaction Scale developed by Gao et al. (2020), with
4 items. Flow experience employs the Online User Flow Experience Scale by Chang and Zhu
(2012), consisting of 4 items. A Likert 5-point scale was used for responses, from “strongly
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disagree (1)” to “strongly agree (5)”.

The pre-test questionnaire was distributed to undergraduate mathematics majors at Nanning
Normal University. Results indicated that the questionnaire demonstrated high reliability and
validity, making it suitable for further large-scale formal survey research.

This study initiated the data analysis process by conducting data cleaning. Subsequently, two
statistical software packages, SPSS 27 and AMOS 24, were employed to perform descriptive
statistical analysis, reliability analysis, common method bias examination, normality distribution
testing, and correlation analysis. Following these preliminary analyses, confirmatory factor
analysis (CFA) was conducted to assess the fit of latent variables, as recommended by (Wang
et al,, 2020). Finally, a structural equation model (SEM) was applied to validate the research
model and hypotheses, with a specific focus on conducting tests for the mediating effects.

4. Results

4.1 Demographic Information

Based on the analysis of 466 valid questionnaires, descriptive statistics were conducted
concerning the demographic characteristics of the survey respondents, including gender, grade
and major. The results presented in Table 1 indicate a significant gender imbalance, with
females constituting 70.6% of the respondents compared to 29.4% males. This disparity can
be attributed to the fact that among the 16 undergraduate institutions surveyed, 11 were
teacher-training colleges, where there is typically a higher proportion of female students
majoring in mathematics. Regarding the distribution by grade level, freshmen, sophomores,
and juniors constituted the main groups, accounting for 27.3%, 29.4%, and 38%, respectively.
In contrast, seniors comprised the smallest proportion at 5.4%, possibly due to their
engagement in internships during their senior year. Furthermore, the majority of institutions in
Guangxi offer majors in mathematics and applied mathematics, representing 81.8% of the
sample, while programs in statistics, financial mathematics, and information and computational
science are less prevalent.

Table 1 Basic Information Statistics of Survey Objects.

Attributes Category Frequency Percent (%)
Male 137 29.4
Gender Female 329 70.6
Freshman year 127 27.3
Sophomore year 137 29.4
Grade Junior year 177 38.0
Senior year 25 5.4
Mathematics and Applied 381 318
Mathematics
Major Statistics 63 13.5
Financial Mathematics 17 3.6
Information and Technology Sciences 5 1.1

4.2 Reliability, Validity, and Correlation
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In the following research, SRL stands for Teaching competence, QW stands for Student
expectation, ZL stands for Perceived quality, JZ stands for Perceived value, XL stands for Flow
expetience, and MYD stands for Learning satisfaction.

Table 2 shows the means, standard deviation, reliability, factor loadings, Average Variance
Extracted (AVE), and Composite Reliability (CR) of the constructs. The overall Cronbach's o
value for the sample data is 0.941, surpassing the conventional threshold of 0.8 (Taber, 2018)
for each latent variable. Furthermore, the Cronbach's « coefficients for all latent variables and
the standard factor loadings for each measurement item are above 0.5 (Hair, 2009), CR value

is greater than the standard value of 0.6 (Fornell & Larcker, 1981), meeting the criteria for
establishing high reliability of the questionnaire scale.

In this study, Pearson correlation analysis was employed to compute the correlation
coefficients between variables and the square root of the Average Variance Extracted (AVE).
As presented in Table 2, all AVE values are greater than 0.5 (Fornell & Larcker, 1981),
indicating satisfactory convergent validity of the sample. The results depicted in Table 3
demonstrate that the square root of AVE exceeds the correlation coefficients between each
pair of latent variables, confirming that the discriminant validity of the sample meets the
required standards.

Table 2 Reliability and Validity Analysis.

Variables Items Mean SD Cronbach'sa  Factor loadings AVE CR
SRILL1 3.27 1.095 0.8
SRL2 3.23 1.148 0.813
Teachine SRL3 3.24 1.138 0.818
competenbce SRL4 3.27 1.163 0.930 0.812 0.655 0.930
SRL5 3.34 1.121 0.803
SRL6 3.30 1.130 0.807
SRL7 3.26 1.115 0.814
QW1 3.51 1.029 0.739
QW2 3.47 1.037 0.798
Student expectation QW3 3.47 1.018 0.873 0.72 0.581 0.874
QW4 3.48 0.973 0.765
QW5 347 1.001 0.787
ZI1.1 3.21 1.050 0.757
712 3.19 1.029 0.779
Z1.3 3.18 1.010 0.908 0.773 0.586 0.908
Perceived quality Z14 3.15 1.015 0.808
ZL5 3.17 1.013 0.763
Z1.6 3.18 1.045 0.748
Z1.7 3.14 1.017 0.73
JZ71 3.32 1.125 0.775
Perceived value JZ2 3.33 1.076 0.816 0.772 0.597 0.816
JZ3 3.28 1.119 0.771
X111 3.13 1.109 0.789
Flow experience X1.2 3.12 1.167 0.859 0.768 0.605 0.860
X1.3 3.15 1.145 0.786
X1.4 3.14 1.144 0.768
MYD1 347 1.220 0.817
Learning satisfaction MYD2 3.38 1.243 0.905 0.843 0.706 0.906
MYD3 3.46 1.171 0.85
MYD4 3.44 1.161 0.851
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Table 3 Pearson Correlation and Discriminant Validity Analysis.

Variable SRL QW ZL JZ XL MYD
SRL 0.809
QW 0.548** 0.762
ZL 0.492%* 0.404** 0.766
4 0.474** 0.391** 0.399** 0.773
XL 0.342%* (0.249%* 0.419** 0.186** 0.778
MYD 0.496** 0.451** 0.476** 0.443** 0.386** 0.840

Note: **P<0.01(Sig.), Bolded fonts are AVE root values.
4.3 Common Method Bias and Normality Distribution Detection

This study employed the Harman single-factor test, revealing that the variance explained by the
first factor is 37.570%, which is below the 50% threshold established (Podsakoff et al., 2003).
Consequently, the sample data is less likely to suffer from common method bias issues.

The analysis in this paper focuses on six variables: teaching competence, student expectations,
perceived quality, perceived value, flow experience, and learning satisfaction. Statistical analysis
of kurtosis and skewness values was conducted, with skewness values ranging from -0.484 to
0.056 and kurtosis values from -0.983 to -0.307. Cleatly, with absolute skewness coefficients
smaller than 2 and absolute kurtosis coefficients smaller than 7, the data, while not perfectly
normal, is deemed reasonably close to a normal distribution (Kline, 2005). Therefore, the data
for each measurement item is approximately normally distributed, suitable for structural
equation modeling analysis.

4.4 Path Analysis of Structural Equation Model

Given that the results of confirmatory factor analysis indicate the acceptability of the
measurement model, this paper proceeded to run a Structural Equation Model (SEM) in
AMOS to test the fit of the structural model. Fit indices for path analysis were assessed
according to the empirical rule-of-thumb standards recommended by scholars (Kline, 2005).
As demonstrated in Table 4, the structural equation model exhibits a good fit.

Table 4 Model Fit Index.
Fit index CNII)IFN / RMR GFI AGFI NFI IFI CFI RMSEA
Standard <3 <0.08 >0.9 >0.9 >0.9 >0.9 >0.9 <0.08
Value 1.212 .044 934 .922 .946 990 990 021
Fitting situation  Good Good Good Good Good Good Good Good

According to the results in Table 5, in the path hypothesis testing, teaching competence significantly
positively influences learning satisfaction (3=0.145, p<0.05), student expectations significantly
positively influence learning satisfaction (3=0.183, p<0.01), perceived quality significantly positively
influences learning satisfaction (8=0.161, p<<0.01). Teaching competence significantly positively
influences perceived value ($=0.333, p<0.001), student expectations significantly positively
influence perceived value (8=0.168, p<0.01), perceived quality significantly positively influences
petceived value (8=0.205, P<0.001). Perceived value significantly positively influences learning
satisfaction (3=0.238, P<0.001), perceived quality significantly positively influences flow experience
(=0.483, p<0.001), and flow experience significantly positively influences learning satisfaction
(8=0.197, p<0.001). Therefore, H1, H2, H3, H4, H5, H6, H7, H8, HY are all supported. The
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structural equation model is depicted in Figure 3.
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Figure 2. The Path Analysis for the Model
Source: This Study.

Table 5 Results of Structural Model Testing.

Hypothesis Path Estimate S.E. C.R. P Results
H1 SR. — MYD 0.145 0.068 2.411 0.016 supported
H2 QW —  MYD 0.183 0.073 3.249 0.001 supported
H3 7ZI. —  MYD 0.161 0.073 2.767 0.006 supported
H4 SRL — JZ 0.333 0.067 4.973 poek supported
H5 QW — JZ 0.168 0.073 2.651 0.008 supported
Ho ZL - JZ 0.205 0.064 3.503 poek supported
H7 JZ — _ MYD 0.238 0.065 4.172 poek supported
H8 L - XL 0.483 0.059 8.962 ork supported
H9 XL — MYD 0.197 0.056 3.992 poek supported

Note: *P<0.05, **P<0.01, **P<0.001, S.E.= standatd error, C.R.= Critical Ratio.
4.5 Mediating Effect Test

In the AMOS program, Bootstrap technique was employed in this study to conduct mediation
effect tests for perceived value and flow experience (Hayes, 2017). The results are presented in
Table 6. In the relationship between teaching competence and learning satisfaction, the indirect
effect of perceived value (3=0.079, P<0.01), direct effect (3=0.145, p<<0.05), and total effect
(B=0.224, p<0.01) are all significant. Notably, the Bias-Corrected and Percentile 95%
confidence intervals for the indirect effect do not include 0, indicating the existence of the
indirect effect. The 95% confidence interval for the direct effect also does not include 0,
suggesting the presence of the direct effect. Considering these results, perceived value plays a
significant partial mediating role in this path, hence supporting H10a.

In the relationship between student expectations and learning satisfaction, the indirect effect
of perceived value ($=0.040, P<0.01), direct effect (8=0.183, p<0.001), and total effect
(8=0.223, p<0.001) are all significant. Similar to the previous case, the Bias-Corrected and
Percentile 95% confidence intervals for the indirect effect do not include 0, signifying the
existence of the indirect effect. The 95% confidence interval for the direct effect also does not
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include 0, indicating the presence of the direct effect. Considering these results, perceived value
plays a significant partial mediating role in this path, hence supporting H10b.

In the relationship between perceived quality and learning satisfaction, the indirect effect of
perceived value (8=0.049, P<0.001), the indirect effect of flow experience (=0.095, P<0.001),
direct effect (3=0.161, p<0.01), and total effect ($=0.305, p<0.001) are all significant.
Analogous to the previous scenarios, the Bias-Corrected and Percentile 95% confidence
intervals for the indirect effects do not include 0, affirming the existence of the indirect effects.
The 95% confidence interval for the direct effect also does not include 0, indicating the
presence of the direct effect. In light of these findings, perceived value and flow experience
play significant partial mediating roles in this path, thus supporting H10c and H11.

Table 6 Mediation Effect Test.

Bias-Corrected 95% confidence interval Percentile 95% confidence interval

Parameter Path Estimate

Lower Upper P Lower Upper P Results
SRL.—-MYD 145 021 .28 024 016 277 .028
Direct effect  QW—MYD .183 .069 297 .001 .068 .296 .001
ZL—-MYD 161 .045 279 .006 044 278 .006
SRL—JZ—>MYD  .079 .038 144 .000 035 139 .000supported
Indirect cffcctQ\5C’—>]Z—>MYD .040 011 .085 .006 .008 .080 .010supported
Z1—]Z—MYD 049 021 .087 .001 019 .083 .001supported
Z1—-XL->MYD  .095 047 159 .000 044 .155 .001supported
SRL—-MYD 224 100 .350 .001 101 .351 .001
Total effect  QW—MYD 223 112 341 .000 109 .338 .000
ZL—-MYD .305 .206 407 .000 .205 405 .000

3. 5. Discussion and Conclusions

5.1 Theoretical Implications

Teaching competence significantly and positively influences learning satisfaction. The findings
of this study align with the research conducted by Gopal et al. (2021)and Wajahat and Zia
(2022), indicating that as the level of teaching competence increases, individuals' learning
satisfaction also rises. In the context of blended learning, a high level of teaching competence
implies that teachers possess a more extensive knowledge base and a greater array of
instructional tools, enabling the delivery of higher-quality education. This contributes to
improving students' academic performance, consequently elevating their overall learning
satisfaction. Student expectation have a significant positive impact on learning satisfaction. The
findings of this study align with the research conducted by Yin and Hu (2023) and Bates and
Kaye (2014). Perceived quality has a significant positive impact on learning satisfaction. The
research results align respectively with the findings of Chu and Song (2021) and Sumi and Kabir
(2021). When students perceive high-quality educational services, they are more likely to be in
a positive learning environment. Such a positive environment can stimulate students' interest
in learning, aiding them in better engagement with their studies and thereby enhancing learning
satisfaction. Perceived value significantly and positively influences learning satisfaction. The
results of this study are in concordance with the research conducted by Gao et al. (2020) and
Rahman et al. (2015).

Teaching competence has a significant positive impact on perceived value, consistent with the
findings of Thimsen (2021). The teaching competence of instructors can influence
undergraduate students' petrceived value of instruction. The stronger the pedagogical
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competence, the higher the level of student recognition and importance attached to it, leading
to an elevated perceived value. Student expectations also have a significantly positive impact
on perceived value, aligning with the research conducted by Yin and Hu (2023). Perceived
quality similarly has a significantly positive impact on perceived value, consistent with the
findings of Yin and Hu (2023). High-quality educational services aid students in establishing a
sense of identification with the instructional content.

Perceived quality has a significantly positive impact on the flow experience, consistent with the
findings of Wang et al. (2021). A high perceived quality in the educational environment often
provides clear learning objectives and timely feedback for undergraduate students. This facilitates
students in adjusting their learning strategies and immersing themselves more effectively in
learning activities, thereby enhancing the flow experience. Flow experience, in turn, has a
significantly positive impact on learning satisfaction, aligning with the research conducted by Cui
(2017). In blended learning, the flow experience is often accompanied by deep concentration and
complete absorption in tasks. This focused attention helps undergraduate students better
understand and respond to the learning content, thereby improving learning effectiveness.
Additionally, the pleasure and sense of achievement associated with the flow state positively
contribute to students' emotional experiences. These positive emotions aid in cultivating a
positive attitude towards learning, enhancing students' satisfaction with academic achievements,
and increasing overall satisfaction with the learning process.

Perceived value plays a mediating role in the relationship between teaching competence and
learning satisfaction, aligning with findings similar to those of Bi and Hong (2021). This
constitutes one of the most significant discoveries in the present study. In blended learning,
when undergraduate students perceive that the knowledge and skills they acquire hold personal
practical value, it directly influences their evaluation of teaching competence. Students who
believe that teaching competence provides valuable learning experiences are more likely to
express satisfaction. Perceived value, serving as an indicator of learning benefits, bridges the
gap between instructional quality and learning satisfaction, emphasizing the cultivation of
academic achievements for personal practical significance. This mediating role underscores the
critical influence of cognizing academic value in shaping students' satisfaction with teaching
competence, thereby highlighting the importance of enhancing students' satisfaction with
instructional quality.

Perceived value serves as a mediator in the relationship between student expectations and
learning satisfaction, constituting one of the most crucial findings in this study. Scholars such
as Jiang (2018) and Yin and Hu (2023) have explored the relationship between student
expectations and perceived value, as well as the relationship between perceived value and
learning satisfaction. However, they did not investigate the mediating role of perceived value
in the connection between student expectations and learning satisfaction. In blended learning,
student expectations are closely tied to anticipated learning experiences and perceived value,
with the latter encompassing the practicality and relevance of academic content. When students
perceive the practical value of learning tasks, they are more likely to connect their personal
expectations with actual learning outcomes. This connection directly shapes students'
satisfaction with the learning process, as experiences that fulfill expectations enhance
satisfaction.

Perceived value serves as a mediator in the relationship between perceived quality and learning
satisfaction, consistent with the findings of Zhai (2016). Undergraduate students assess the
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quality of educational services by perceiving the personal practical value of knowledge and skills.
This cognition directly influences students' satisfaction with educational services.

Flow experience also acts as a mediator in the relationship between perceived quality and
learning satisfaction, similar to the research conducted by Mueller and Wulf (2022) in the
context of learning outcomes. This constitutes one of the most crucial findings in the present
study. The flow state makes undergraduate students more prone to concentrate on tasks in
blended classrooms, enhancing learning efficiency and directly promoting learning
performance and satisfaction. Flow, accompanied by positive emotions such as pleasure and a
sense of achievement, creates positive learning experiences that directly impact students'
satisfaction with

This study, grounded in customer satisfaction theory, comprehensively considers multiple
factors such as teaching competence, student expectations, perceived quality, perceived value,
and flow experience. It constructs a model for satisfaction in blended learning, contributing to
a more holistic understanding of how students form satisfaction in such learning environments.
The study notably underscores the mediating roles of perceived value and flow experience in
the process of influencing learning satisfaction. This highlights the importance of paying
increased attention to these mediating factors in both research and practical applications,
delving deeper into their substantial impacts on the learning experience and satisfaction.

5.2 Practical Implications

Recognizing the significance of teaching competence, student expectations, and perceived
quality in influencing learning satisfaction, educators can tailor their instructional design for
blended courses more effectively, ultimately improving the overall quality of teaching. The
confirmation of the mediating roles of perceived value and flow experience in learning
satisfaction provides robust guidance for educational institutions to prioritize and enhance the
overall student learning experience, thereby elevating satisfaction levels.

The research outcomes offer substantial support for the future development of blended
learning. Institutions can leverage these findings to optimize blended learning environments,
fostering better integration and enjoyment of the learning process for students. In conclusion,
this study serves as a crucial reference for both the theoretical development and practical
application of satisfaction in blended learning. It offers valuable insights for enhancing
educational quality and improving the overall student learning experience.

5.3 Conclusions

This study, based on the research findings related to factors influencing learning satisfaction
and employing quantitative research methods, has garnered rich data with a well-fitting model.
Empirical results indicate that, in the context of blended learning, teaching competence,
student expectations, perceived quality, perceived value, and flow experience significantly and
positively impact learning satisfaction. Notably, teaching competence, student expectations,
and perceived quality also exhibit significant positive effects on perceived value. Additionally,
perceived quality demonstrates a significant positive influence on flow experience.
Concurrently, perceived value acts as a mediator in the relationships between teaching
competence, student expectations, perceived quality, and learning satisfaction, while flow
experience similarly serves as a mediator in the relationship between perceived quality and
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learning satisfaction.

In summary, the findings of this research provide in-depth theoretical insights into the
mechanisms influencing blended learning satisfaction. Teaching competence, student
expectations, perceived quality, perceived value, and flow experience play positive roles in
shaping students' satisfaction with blended learning, with the mediating effects of perceived
value and flow experience being particulatly pronounced. These research outcomes not only
contribute to the academic understanding of blended learning satisfaction but also offer
valuable insights for educational practice.

For the educational community, this research contributes to the enhancement of the quality of
blended courses and provides guidance for educators to meet students' learning needs and
enhance satisfaction. Furthermore, by gaining a deeper understanding of students' expetiences
in blended learning, educational institutions can better adjust teaching strategies to create more
engaging and effective learning environments. Overall, this study provides substantial
theoretical support for advancing the development of blended learning and holds promise as a
crucial reference for future improvements and innovations in blended education.

Due to limitations in time and resources, this study has the following constraints. First, database
bias: Some databases do not support downloads, making it impossible to obtain all relevant
data. This may affect the integrity and representativeness of the results, leading to research
biases. Second, respondent type: The study data is collected only from students, meaning the
results represent only the perspectives and experiences of students. If blended learning also
involves the roles of teachers, school administrators, or parents, the viewpoints and experiences
of these stakeholders should also be considered. Third, sample representativeness: The study
only includes undergraduate mathematics majors in Guangxi, which may not be sufficient to
represent the satisfaction of all undergraduate mathematics majors in China. Students from
different regions, disciplines, and backgrounds may have different experiences and opinions.
Therefore, caution should be exercised in generalizing the results to a broader population.

Future research could further expand the scope by selecting universities with different regional
characteristics as research subjects, conducting a more comprehensive and systematic
investigation into the current status of blended teaching in higher education. This would
enhance the universality of research findings. Regarding the factors influencing student
satisfaction, future research could consider incorporating additional variables, such as
individual internal factors of students. Additionally, careful planning of the timeline and
schedule for various tasks is necessary in the early stages of research to ensure a well-prepared
approach.
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