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Introduction: With the rapid development of technology and the evolution of 
educational ideas, the blended learning model has become the new norm in higher 
education. Therefore, based on Biggs’ learning process theory, this study aims to 
investigate the relationships between learning experience, learning approaches, 
and learning satisfaction of university students within the Chinese blended learning 
context to explore the dynamic process and mechanism of blended learning.

Methods: The Chinese modified versions of the Self-Rating Scale of Self-Directed 
Learning, the Course Experience Questionnaire, and the Revised Study Process 
Questionnaire were administered to 939 Chinese university first-grade students 
(444 men, 495 women). The data were analyzed by using the covariance-based 
structural equation modeling (CB-SEM) technique.

Results: The results demonstrated that, among Chinese university students, there 
were significant correlations between the self-directed learning experience, the 
course experience, the deep learning approach, the surface learning approach, 
and learning satisfaction. Additionally, the learning approaches mediated 
the association between the self-directed learning experience and learning 
satisfaction and between the course experience and learning satisfaction.

Conclusion: This study provides insight into the facilitative effect of university 
students’ self-directed learning experience and course experience on their 
learning satisfaction and how this effect is triggered through the mediating role of 
different learning approaches with the blended learning context. This study shows 
the learning behaviors and psychology in a blended learning environment, thus 
revealing the new learning characteristics of university students by integrating the 
self-learning characteristics of blended learning into the framework of learning 
process theory. The findings contribute to assisting blended learning providers in 
delivering targeted interventions to enhance students’ learning satisfaction.
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1 Introduction

With the rapid development of technology and the evolution of 
educational ideas, blended learning, as an innovative learning mode, 
has gradually emerged and been widely adopted in education (Köse, 
2010; Kaplan and Haenlein, 2016). Developed by E-learning, blended 
learning combines face-to-face and online learning, in which 30–70% 
of the learning content is online (Bonk and Graham, 2012). This 
approach effectively integrates teacher guidance, student autonomy, 
and the utilization of technological tools, providing students with a 
more personalized, flexible, and diversified learning experience. It 
promotes interaction, collaboration, and development of critical 
thinking skills. Blended learning in the initial development stage was 
mainly understood as a new way of learning, emphasizing the core 
role of technology in learning (Miyazoe and Anderson, 2010; Feng 
et al., 2018). As blended teaching has become a traditional means of 
teaching reform, researchers changed the concentration to how to use 
this model to promote learning practice. From this perspective, many 
scholars have paid attention to teachers’ professional competence, 
instructional preparation, teaching design, implementation, and 
evaluation (Akyol et  al., 2009; Donnelly, 2010; Korr et  al., 2012; 
Garrison and Vaughan, 2013; Keengwe and Kang, 2013; Xiao, 2016).

With the change of research focus, scholars have begun to pay 
more attention to the changes brought to students and the support for 
students learning by blended learning from the perspective of learners 
(Smith, 2015). Firstly, some scholars have explored students’ personal 
learning experience under a blended learning environment (Cheon et 
al., 2012; Osgerby, 2013; Llorente et  al., 2016). In addition, some 
researchers have studied the effect of blended learning. They have 
found that blended learning can effectively improve students’ 
academic performance and enhance their learning motivation, self-
efficacy, critical thinking ability, and learning satisfaction (López-
Pérez et al., 2011; Garrison and Vaughan, 2013; Sáiz-Manzanares et al., 
2020). Furthermore, the approaches and strategies in blended learning 
have also been explored. Some argued that the blended model 
promoted deep learning so that learners were better able to engage in 
blended learning activities (Halverson and Graham, 2019), while 
another view was that a blended curriculum made it harder for 
students to participate, less motivated to learn, and superficially 
engaged because switching between the traditional and online models 
had taken them too much effort (Banerjee, 2011; Shen et al., 2011). 
Such complex and abundant research achievement about blended 
learning practice would seem fruitful grounds for researchers who 
study from the perspective of learners.

However, the above research from learners’ perspective on the 
three aspects of blended learning was static and fragmented, and the 
dynamic mechanism of blended learning had yet to receive sustained 
attention in the blended learning literature (Zhao et al., 2019; Liu et al., 
2021; Ma et al., 2021; Zhang et al., 2022). This was also one of the 
critical reasons for the contradiction of research results. Biggs’ 
learning process model is a comprehensive framework that can 
combine these different aspects of blended learning from the 
perspective of learners (Biggs, 1989). Because it and blended teaching 
both align with the constructivism learning theory, the model is 
highly suitable for examining blended learning contexts (Biggs, 1989; 
Biggs, 1993; Donnelly, 2010; Yang and Kuo, 2021). Therefore, given 
that the blended model has become the new norm in higher education 
teaching since the end of the COVID-19 pandemic (Mahaye, 2020; 

Mali and Lim, 2021), the present study work with these understandings 
to explore the dynamic mechanism of blended learning through 
drawing on the accounts of the first-year university students. 
Specifically, this paper aims twofold: (1) to investigate the relationship 
between learning experience and the learning satisfaction in blended 
learning; (2) to seek the mediating effect of different learning 
approaches on learning experience and learning satisfaction in 
blended learning. Through such focus on the different aspects of 
learning, the paper advances scholarship within the emerging field of 
blended learning, extending recent moves to recognize the new 
learning characteristics of university students under the blended 
learning environment. In addition, by achieving these aims, this paper 
can serve as an anchoring point to provide better-differentiated 
teaching and learning support for university students taking blended 
courses at the policy and practical levels.

In what follows, the paper introduce Biggs’ learning process 
model and its applicability to blended learning contexts. Then, it 
review the previous literature on university students’ learning 
experience, learning approaches, and learning satisfaction in detail 
and put forward the hypotheses. The remainder of the paper then 
outlines the research design and findings from the study, exploring the 
direct effect of learning experience on learning satisfaction and the 
indirect effect of learning experience on learning satisfaction through 
different learning approaches. Lastly, the article discuss empirical and 
theoretical contributions, limitations, and future directions.

1.1 Biggs’ learning process theory and the 
blended learning model

According to Biggs’ learning process theory, the three aspects of 
the blended learning from the perspective of learners mentioned 
above belong to different constructs of learning (Biggs, 1993). 
However, few have combined these aspects for research (Zhao et al., 
2019; Liu et al., 2021; Ma et al., 2021; Zhang et al., 2022). This is not 
conducive to a deep analysis of the entire dynamic system nor to 
accurately grasping the mechanism of blended learning of university 
students. Biggs’ learning process model is a comprehensive framework 
for analyzing the dynamic system of university students’ learning from 
the perspective of learners, which has been widely used in exploring 
the mechanisms of university students from diverse social and cultural 
backgrounds and different majors (Mladenovic, 2000; Reid et  al., 
2013; Guo et al., 2017; Ganotice and Chan, 2019; Kanashiro et al., 
2020). The theory holds that there are three constructs of learning, 
which are presage, process, and product. Presage factors not only 
include individual factors such as students’ particular abilities, 
experience, values, expectations, motivations, and demographics but 
also refer to contextual factors such as course structure, teaching skills, 
and methods of teaching and assessment, all of which generate a 
“climate” for learning (Biggs, 1989; Kanashiro et  al., 2020). The 
product is learning outcomes which can be measured by objective 
indicators or by subjective perception. Students interpret the learning 
context in the light of their perception, giving rise to a meta-cognitive 
activity focusing on learning itself, not on the contents of learning. 
This activity of “meta-learning,” which refers to the learning process, 
enables students to derive their approaches to learning, and learning 
outcomes are determined by approaches adopted (Biggs, 1989). In 
short, presage factors decide how students approach a particular task, 
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which in turn mediates or affects outcomes achieved. Presage factors 
can also directly decide learning outcomes. Figure  1 provides a 
description of Biggs’ learning process theory in higher education.

This theory is also applicable to research on blended learning 
contexts. Firstly, it posits that learners in blended learning contexts are 
autonomous agents who proactively choose information from their 
perceived environment and build new knowledge system on the basis 
of their existing constructivist perspective and prior knowledge 
(Biggs, 1993). This is consistent with the essence of blended learning, 
which emphasizes that learners develop their understanding and 
knowledge by actively engaging in actions and reflecting upon them 
in interactive classroom settings (Donnelly, 2010). Secondly, the roles 
of students and instructors are congruent in both Biggs’ learning 
process theory and the blended learning model. They both stress the 
harmonious integration of teacher-led and student-centered roles. 
They not only emphasize the significance of individual learner’s 
quality and learning styles, including their autonomy, motivation, and 
self-efficacy (Ho et  al., 2016; Jiang et  al., 2021), but also attach 
importance to the teachers’ role as impostors, guides, facilitators, and 
supervisors during the instructional process (Biggs, 1989). Thirdly, 
both advocate for the significance of instructional contexts. In Biggs’ 
learning process model, diversified and nurturing learning contexts 
encompass all teacher-controlled factors, which produce significant 
motivational consequences to the learning process and product 
(Biggs, 1989). Meanwhile, implementing blended learning provides 
students with immersive, supportive, constructive, and markedly 
participatory instructional contexts (Biggs, 1989; Yang and Kuo, 
2021). Therefore, Biggs’ learning process theory provides a reliable 
theoretical basis which can be adapted for exploring the mechanism 
of blended learning in the present study.

In light of this, the present study adopts a learner-centered 
perspective and utilizes the learning process theory, which aligns with 
constructivist principles, to construct an analytical framework for 
university students’ blended learning. Firstly, in a blended learning 
environment, students generate different learning experience. One is 
the self-directed learning experience for online learning, and the other 

is the course experience for face-to-face learning. Self-directed 
learning is chosen for this study for two reasons: (1) it is to be a control 
over external learning environment, and the presage factors of Biggs’ 
learning process theory are also referred to students’ perception of 
learning environment (Guo et al., 2017; Linkous, 2021); (2) Blended 
learning activities for courses in Chinese universities generally start 
with online learning, in which students handle online learning 
resources, conduct online training and discussion (Zhao, 2022). When 
learning online, students need to mobilize their self-efficacy, self-
discipline and motivation, and to plan, implement, and evaluate 
personal learning, which is exactly the emphasis of the self-directed 
learning (Linkous, 2021). Secondly, students use different learning 
approaches in their meta-cognitive activity focusing on learning itself. 
Thirdly, one of the learning outcomes is the learning satisfaction, 
which is one of the critical psychological characteristic in blended 
learning that represents students’ subjective feeling at the product 
level. This study conceptualizes learning satisfaction as an outcome 
resulting from combining students’ individual factors and contextual 
factors related to blended learning. Finaly, according to Biggs’ learning 
process theory, the particular blended learning experience leads to 
different on-task learning approaches, which in turn leads to different 
perception of learning satisfaction. Next, before proceeding with the 
data analysis, we  will review the empirical literature on the 
relationships between learning experience, learning approaches, and 
learning satisfaction.

1.2 Overview of literature review and the 
hypotheses development

1.2.1 University students’ learning satisfaction of 
blended learning

Blended learning is a student-centered model that attaches great 
importance to students’ subjective feelings. Learning satisfaction is 
learners’ pleasant feelings or attitudes toward learning activities (Long, 
1985). As an emotional or attitudinal outcome of learning, learning 

FIGURE 1

Biggs’ learning process theory.
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satisfaction emphasizes the degree to which students’ expectations are 
met and the extent to which the teaching-learning process responds 
to students’ needs. It can predict the persistence of students’ learning 
and has been repeatedly regarded as a critical element reflecting the 
quality of subjective experience (de la Fuente et al., 2020). Several 
studies have indicated that the blended model can enhance students’ 
satisfaction and academic achievements to a certain degree in contrast 
to conventional face-to-face and entirely online instruction (López-
Pérez et al., 2011; Henrie et al., 2015). Nevertheless, another research 
has demonstrated that students evaluated blended learning less 
favorably than the traditional model (Utts et al., 2017). This may result 
from the interaction between presage and process factors of blended 
learning (Guo and Ji, 2019; Hua and Wang, 2023). So it is necessary to 
analyze various factors that affect learning satisfaction of blended 
learning and then understand the blended learning mechanism of 
university students.

The notion of learning satisfaction is derived from the 
contemporary theory of customer satisfaction, which posits that 
customers are no longer mere recipients of services but rather active 
participants in the service system. Providing high-quality service is a 
shared responsibility between the service provider and the customer 
(Hill, 1995). In the context of the learner experience, high satisfaction 
with learning is also contingent upon the active participation of 
students and the delivery of high-quality learning by educators. 
Blended learning is a model that integrates traditional classroom 
learning with technology-mediated individual learning, thereby 
facilitating teaching and learning in both physical and virtual settings 
(Collis and Moonen, 2012). In this context, the self-directed learning 
experience in online environment and the course experience delivery 
by teachers in offline educational milieu is equally significant, and 
both can influence learning satisfaction (Diep et al., 2017).

1.2.2 The relationship between university 
students’ learning experience and learning 
satisfaction

In blended learning, students have greater flexibility in deciding 
when, how, and what content and activities to engage in Milligan and 
Littlejohn (2014). Self-directed learning is a process by which learners 
guide themselves to acquire knowledge and develop the problem-
solving skills necessary for learning (Geng et al., 2019). The core of the 
self-directed learning experience is the learners’ sense of responsibility 
or control over their learning (Benson, 2013). The process of self-
directed learning can facilitate collaborative learning using internet 
communication technologies (Lee et al., 2014). Previous research has 
shown that the experience of technology and online tools in self-
directed learning was a key individual factor in learning satisfaction 
(Kintu et al., 2017), and the self-efficacy experience in online self-
directed learning directly affected learning satisfaction (Shen et al., 
2013). The self-directed strategy in learning can significantly predict 
the blended cooperative learning satisfaction, and the action path can 
be  summarized as “goal-driven, resource-promoting, evaluation-
guaranteeing, and strategy-first” (Zhang, 2017, p. 564). A large-scale 
survey in China has found that insufficient self-control ability and low 
levels of information literacy may be important influencing factors 
leading to low learning satisfaction (Wan et al., 2020).

Another presage factor, students’ course experience, represents 
their perception of the external teaching environment, such as 
teaching quality, evaluation, workload, and teaching interaction 

(Diseth et al., 2006; Diseth, 2007). A previous study has identified that 
good teaching experience could positively predict course satisfaction 
in traditional classroom (Guo et al., 2017). Some scholars have also 
found that perceived teacher attitude, course flexibility, course quality, 
course usefulness, course usability, and perceived multiple evaluations 
were the main factors affecting their learning satisfaction in online 
classrooms (Arbaugh, 2000; Arbaugh and Duray, 2002; Sun et al., 
2008). Many researchers have also focused on the relationship between 
course experience and learning satisfaction in blended learning 
context. Zhao and Yuan (2010) have indicated that the experience of 
course applicability, flexibility, and richness could influence learning 
satisfaction. Another study by So and Brush (2008) has shown that 
clear teaching guidance, teaching activities, face-to-face support, and 
collaborative ability were essential factors that affected students’ 
satisfaction with blended teaching. Blended courses provided even 
more opportunities for students to communicate and interact during 
the pandemic, thereby increasing their cognitive-affective experience 
with the course (Bouilheres et al., 2020; Asghar et al., 2021). This 
experience encouraged discussion and critical thinking, translating 
into increased learning satisfaction (Al Awamleh, 2020; Batista-Toledo 
and Gavilan, 2023). It appears that regardless of the teaching 
environment, there is an inextricable connection between course 
experience and learning satisfaction. The model of building 
satisfaction in the blended learning systems showed that self-efficacy 
and achievement goals related to the self-directed learning experience 
and teacher support related to the course experience were both key 
factors affecting students’ satisfaction (Diep et al., 2017). The fact also 
verifies from the side that different presage factors have a close 
relationship and can jointly influence learning satisfaction (Guo and 
Ji, 2019; Hua and Wang, 2023). Based on the literature, the following 
hypotheses are brought forward.

H1: University students’ self-directed learning experience can 
directly predict learning satisfaction within Chinese blended 
learning context.

H2: University students’ course experience can directly predict 
learning satisfaction within Chinese blended learning context.

1.2.3 The relationship between university 
students’ learning experience and learning 
approaches

Students use different approaches to cope with learning tasks 
during learning process. The surface learning approach is directed to 
a concrete task and is motivated by extrinsic motivation (Biggs, 1989). 
This learning approach is superficial, meaning it primarily involves 
rote memorization with the narrow target of passing exams and 
obtaining academic certification (Biggs et al., 2001). The other is the 
deep learning approach, inspired by an internal interest in learning, 
characterized by gaining the most profound meaning from the 
learning experience, involving active learning process that relate ideas, 
look for patterns and principles, and obtain a deeper understanding 
of key concepts (Biggs, 1993). In general, the “deep” learning approach 
is described as actively striving to improve understanding by applying 
and comparing ideas, while the “surface” one involves a reproductive 
strategy that incorporates little attempt to integrate information. The 
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Biggs’ learning process theory has identified that presage factors 
determine which approach to learning students will adopt, thereby 
determining the quality of learning outcomes (Biggs, 1993). Therefore, 
exploring the relationship between university students’ learning 
experience, learning approaches, and learning satisfaction with 
blended learning is necessary.

Previous studies have shown that students’ self-directed learning 
was closely related to the deep learning approach. In a specific deep 
learning context like problem-based learning (PBL), students were 
responsible for their learning, so they engaged in self-directed learning 
and then applied their new knowledge to the problem and reflected 
on what they learned and the effectiveness of the strategies employed 
(Scardamalia et al., 1989; Hmelo-Silver, 2004). Highly self-directed 
learners typically engaged more in various learning activities, 
including thoroughly reading online learning materials, diligently 
completing assigned classroom tasks, and actively planning and 
assessing their progress toward personal learning goals (Law et al., 
2010). Therefore, individuals with good self-directed learning 
experience are likelier to adopt a deep learning approach. In contrast, 
students with poor self-directed learning experience tend to adopt a 
surface learning approach.

Course experience is another presage factor closely related to 
learning approaches, too. The positive experience of teachers’ 
scaffolding role in a course can encourage students’ deep thinking and 
promote the formation of a cognitive apprenticeship (Hmelo-Silver, 
2006; Collins et  al., 2018). Students’ good experience of teaching 
presence in a course can construct learning content, encourage 
student participation, promote discourse, and guide students toward 
a deep approach to learning (Garrison et al., 2001). However, the 
course experience that lacked interaction between teachers and 
students can lead students to adopt a surface approach in a college 
classroom (Guo et al., 2017). Based on the literature, the following 
hypotheses are put forward.

H3: University students’ self-directed learning experience can 
positively predict the deep learning approach (H3a) and negatively 
predict the surface learning approach (H3b) within Chinese 
blended learning context.

H4: University students’ course experience can positively predict 
the deep learning approach (H4a) and negatively predict the 
surface learning approach (H4b) within Chinese blended 
learning context.

1.2.4 The relationship between learning 
approaches and learning satisfaction

The learning approaches adopted by students are closely related 
to learning satisfaction. Abraham (2006) asserted that “…students 
who adopt a deep approach to learning will be more satisfied with the 
course than those who adopt a surface approach” (p. 10). Bobe and 
Cooper (2020) have further indicated that a surface approach that 
involved setting narrow goals, rote memorization, lack of appropriate 
motivation strategies, and learning management negatively predicted 
students’ learning satisfaction. More research conducted in different 
cultural contexts with students in different disciplines and at different 
levels has found that a deep learning approach based on intrinsic 

interest in gaining knowledge and maximizing meaning positively 
predicted students’ learning satisfaction (Lucas, 2001; Gurpinar et al., 
2013; Bobe and Cooper, 2019; de la Fuente et al., 2020; Tadesse et al., 
2022). Moreover, compared to a traditional learning environment, 
students who used PBL as a deep learning approach in a blended 
learning environment had higher satisfaction ratings (Woltering et al., 
2009). Based on the literature, the following hypotheses are formulated.

H5: University students’ deep learning approach can positively 
predict the learning satisfaction within Chinese blended 
learning context.

H6: University students’ surface learning approach can negatively 
predict the learning satisfaction within Chinese blended 
learning context.

1.2.5 The role of learning approaches in learning 
experience and learning satisfaction

In recent years, an increasing number of scholars have begun to 
realize the bridging role of learning approaches between course 
experience and learning outcomes. Some confirmed that students’ 
experience of effective teaching (both in teaching and presence) in 
different teaching models was positively correlated with deep learning 
approaches, and the experience was significantly positively correlated 
with students’ overall satisfaction (Kim and Lee, 2019; Bobe and 
Cooper, 2020). The research conducted by Guo et al. indicated that 
students’ experience of learning environment directly impacted 
learning outcomes, and the deep learning approach indirectly 
mediated this impact (Guo et al., 2017). Multiple studies found that 
the surface learning approach mediated the relationship between 
course experience and learning outcomes (Diseth, 2007; Diseth et al., 
2010; Trigwell et al., 2013). Although these studies have explored the 
relationship between course experience, learning approaches, and 
learning outcomes, they have only focused on the relationship 
between a single teaching or environmental dimension in course 
experience and a single learning approach. Moreover, the 
concentration on learning outcomes is more on the objectification of 
achievement rather than the subjective perception of students. This is 
not conducive to a comprehensive understanding of the mechanism 
by which course experience through different learning approaches 
affect learning satisfaction and may lead to inconsistent research 
conclusions. As Yin et al. (2014) and Yin et al. (2016) reported, a 
contrasting viewpoint to the above research suggested that students’ 
good course experience can only predict the surface learning approach 
rather than the deep learning approach or learning satisfaction. In 
addition, while studying the impact of course experience on university 
students’ learning approaches and outcomes, individual factors may 
also contribute simultaneously. According to the Biggs’ learning 
process model, students’ learning approaches are determined by both 
individual factors and contextual factors (Biggs, 1993). The subjective 
nature of these factors easily affect learning approaches (Vermunt and 
Donche, 2017). Deeper learning approaches, higher satisfaction, and 
higher achievement will accompany greater joint regulation of internal 
and external factors. In contrast, lower levels of joint regulation will 
determine more surface learning, lower satisfaction, and lower 
achievement (de la Fuente et al., 2020). Students take control of their 
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learning self-directedly using modern information technology in the 
blended learning environment, so the self-directed learning 
experience is one of students’ typical individual factors, which can 
produce a joint effect with course experience. Moreover, it has already 
been discussed that the self-directed learning experience may 
be  closely related to various learning approaches and learning 
satisfaction. In summary, the following hypotheses are proposed.

H7: The effect of self-directed learning experience on learning 
satisfaction is mediated by the deep learning approach (H7a) and 
the surface learning approach (H7b) in Chinese university 
students’ blended learning.

H8: The effect of course experience on learning satisfaction is 
mediated by the deep learning approach (H8a) and the surface 
learning approach (H8b) in Chinese university students’ 
blended learning.

1.3 This study

This study investigates the mechanisms and processes of blended 
learning among students from diverse knowledge domains in the 
context of Chinese universities. Specifically, it explores the 
relationships among self-directed learning experience, course 
experience, the deep learning approach, the surface learning approach, 
and learning satisfaction. Considering that blended learning has 
become one of the core educational reforms in universities globally 
post-pandemic, it is crucial to understand students’ various learning 
experience in blended learning and how these experience are 
interconnected with other factors within the learning process theory 
framework. This research topic is worth investigating as the findings 
can contribute not only to further the development of blended 
learning theory but also to assist blended learning providers in 
delivering targeted interventions to enhance students’ learning 
satisfaction. The hypothesized model is depicted in Figure 2.

2 Materials and methods

2.1 Participants

The participants were from 4 universities located in Xuzhou, a 
second-tier city in China. The sample was selected by simple and 
random sampling. First, we got a list of first-year students in each 
university and allocated a unique identification number for each 
student. Then, we selected students corresponding to the size of the 
target sample according to a random way to ensure that each student 
had an opportunity to be selected. All of the samples were involved in 
at least one blended course. Questionnaires were distributed to 965 
first-grade students, and 26 invalid questionnaires were eliminated 
due to incomplete responses. In the end, 939 valid questionnaires were 
collected, with a response rate of 97.306%. Among the survey 
respondents were 444 male students and 495 female students. The 
average age of the participants was 18.622 (SD = 0.601, range 

17.030–21.011). There were 444 male students (mean age = 18.689, 
SD = 0.565) and 495 female students (mean age = 18.563, SD = 0.626). 
The distribution of participants by gender ratio was relatively 
balanced. Participants came from more than 20 disciplines, including 
humanities, education, science, and engineering.

2.2 Context and procedure

The courses that adopted the blended learning model had an 
average of three classes perweek (40 min per class). These courses are 
general education courses for the first semester of the first year of 
Chinese universities. After the courses, students completed all surveys 
which measured the students’ blended learning for these courses 
through an online platform called “Wen Juanxing.” They were 
informed that they could choose not to participate in the survey if 
they did not want to participate. Even if the participants chose not to 
participate in the survey, it would not affect their course grades or 
future opportunities. The answers are kept confidential and 
anonymous. Filling out the questionnaire took participants 
about 25 min.

2.3 Measures

2.3.1 Self-rating scale of blended self-directed 
learning

Self-rating scale of blended self-directed learning (SRSBSDL), a 
modified version of Self-Rating Scale of Self-Directed Learning 
(SRSSDL), was adopted to evaluate students’ self-directed learning 
experience in the blended learning environment by measuring five 
dimensions of awareness (6 items), learning strategies (3 items), learning 
activities (4 items), evaluation (6 items), and interpersonal skills (6 
items) (Williamson, 2007). Based on the SRSSDL, the content relating 
to blended learning was added to the SRSBSDL. For example, the 
original question “I consider teachers as facilitators of learning rather 
than providing information only” was rephrased as “I consider teachers 
as facilitators of learning rather than providing information only in 
blended learning.” The scale was answered on a 6-point Likert-type scale 
(ranging from “Never” to “Always”). The higher the scale’s score, the 
stronger the self-directed learning experience in the blended learning 
environment. The Cronbach’s α coefficient for SRSBSDL was 0.957.

2.3.2 Blended course experience questionnaire
A modified version of Course Experience Questionnaire (CEQ) 

was adopted to measure students’ experience with blended courses 
from four dimensions of good teaching (6 items), generic skills (6 
items), clear goals and standard (4 items), and overall satisfaction (1 
items) (Curtis and Keeves, 2000). Based on the CEQ, the content 
relating to the blended course was added to the Blended course 
experience questionnaire (BCEQ). For example, the original question 
“The teacher motivated me to do my best work” was rephrased as “The 
teaching staff of the blended courses motivated me to do my best work 
when I am in blended learning.” The scale was answered on a 5-point 
Likert-type scale (ranging from “Strongly disagree” to “Strongly 
agree”). The higher the questionnaire’s score, the better the experience 
of students in blended learning. The Cronbach’s α coefficient for the 
scale was 0.961.
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2.3.3 Questionnaire of deep approach to blended 
learning

Three items were selected from the deep approach dimension of 
Revised Study Process Questionnaire (R-SPQ-2F) to form 
questionnaire of deep approach to blended learning (QDA-BL) (Biggs 
et al., 2001). Based on the R-SPQ-2F, the content relating to blended 
learning was added to QDA-BL. For example, the original question, 
“I feel that virtually any topic can be highly interesting once I get into 
it.” was rephrased as “I feel that virtually any topic can be highly 
interesting once I get into it in the blended learning environment.” 
The scale was answered on a 7-point Likert-type scale (ranging from 
“Never” to “Always”). The higher the students’ questionnaire scores, 
the more inclined they were to adopt a deep learning approach in a 
blended learning environment. The Cronbach’s α coefficient for the 
questionnaire was 0.875.

2.3.4 Questionnaire of surface approach to 
blended learning

Three items were selected from the surface approach dimension 
of Revised Study Process Questionnaire (R-SPQ-2F) to form 
questionnaire of surface approach to blended learning (QSA-BL). 
Based on the R-SPQ-2F, the content relating to blended learning was 
added to QSA-BL. For example, the original question, “My aim is to 
pass the course while doing as little work as possible,” was rephrased 
as “My aim is to pass blended courses while doing as little work as 
possible.” The scale was answered on a 5-point Likert-type scale 
(ranging from “Never” to “Always”). The higher the students’ 
questionnaire scores, the more inclined they were to adopt a surface 
learning approach in a blended learning environment. The Cronbach’s 
α coefficient for the questionnaire was 0.782. The details of SRSBSDL, 
BCEQ, QDA-BL, and QSA-BL can be observed in Supplementary  
Appendix 1.

2.3.5 Blended learning satisfaction
In this study, the score of learning satisfaction was obtained 

according to the students’ self-filled questionnaire. Students rated 
their satisfaction on a scale of 0 to 100, with higher scores representing 
higher learning satisfaction for these blended courses. The mean score 
of learning satisfaction was 74.196, and the standard deviation was 
13.944. Unlike the other four measures assumed as latent variables, 
learning satisfaction was treated as an observed variable.

2.4 Data statistical analysis

The hypothetical research model was a multiple mediation model, 
where the deep or surface learning approach mediated the influence 
of self-directed learning experience and course experience on learning 
satisfaction. First of all, the common method deviation test was 
carried out. Then SPSS 22.0 was used for correlation analysis, 
reliability tests, and descriptive statistical analysis. The correlation 
analysis helps to understand the degree and direction of the correlation 
between variables and serves as the basis for calculating the 
discriminant validity (DV) of measurement models. The internal 
consistency reliability (ICR), convergent validity (CV), and DV were 
tested afterward. Subsequently, because the covariance-based 
structural equation modeling (CB-SEM) is suitable for confirmatory 
research with a theoretical basis, a CB-SEM was built to test Biggs’ 
learning process theory in the blended learning context (Hair et al., 
2017; Rigdon et al., 2017). Finally, the mediating effects were analyzed 
by the bias-corrected percentile bootstrap method, which can be used 
to explore mediation models for large, medium, and small samples 
and estimate more accurate mediating effect size confidence intervals 
(MacKinnon et al., 2004). The analysis of the model and the mediation 
effects were conducted in the visual AMOS 26 software with full 
information maximum likelihood (FIML) (Graham, 2003).

FIGURE 2

Hypothetical model.
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3 Results

3.1 Test of common method bias

Harman’ s single-factor test was used to assess common method 
bias before formal data analysis (Podsakoff, 2003). All observed 
variables in this study were loaded into exploratory factor analysis 
(EFA) to determine whether the first factor accounted for most of the 
variance of the variable. The results showed that the first extraction 
factor explained 36.383% of the variance (less than 50%), indicating 
that the common method bias was not serious (Podsakoff and 
Organ, 1986).

In addition, confirmatory factor analysis (CFA) was also 
conducted to calculate the common method variance. All dimensions 
of the four latent variables (self-directed learning experience, course 
experience, the deep learning approach, and the surface learning 
approach) and one manifest variable (learning satisfaction) were 
included in the analysis of single-factor and five-factor confirmatory 
factors. Then, the goodness of fit indices of the single-factor and five-
factor models were compared (see Table 1). The results showed that 
there was a significant difference between the five-factor model 
(χ2 = 454.443, df = 95) and the single-factor model (χ2 = 3769.703, 
df = 104), △χ2 = 3315.26, △df = 9, p  < 0.001, supporting that the 
common methods variance does not affect the standardized path 
coefficients and the structural model fit indices (Mossholder et al., 
1998; Iverson and Maguire, 2000).

3.2 Descriptive statistics and correlation 
analysis

Table 2 presents the descriptive statistics and correlational analysis 
results for variables of self-directed learning experience, course 
experience, learning approaches, and learning satisfaction. The 
correlation analysis results indicated that there was a significant 
positive correlation between any two of the variables of the self-
directed learning experience, the course experience, the deep 
approach, and the learning satisfaction. Furthermore, the surface 
learning approach was significantly negatively correlated with the 
other four variables.

3.3 Measurement model analysis

The measurement models were tested on ICR, CV, and DV. ICR 
was implemented to evaluate the consistency of results across all 
indicators, where the value of CR (composite reliability) and CA 
(Cronbach’s α) should be greater than 0.7 (Fornell and Larcker, 1981). 
Table 3 showed that each CR and CA was more than 0.7, indicating 
good ICR. CV is described as a condition for relating to the variable 

construct. It is declared ideal and good when the average variance 
extracted (AVE) is more than 0.5 (Wijaya et al., 2022). Table 3 also 
showed that all the measurement models observed also had good CV, 
with the lowest AVE value of the surface learning approach 
being 0.557.

Table  4 showed that the entire AVE square root of the latent 
variable was larger than the correlation coefficient of other 
determinants, verifying that DV of this analysis was good (Fornell and 
Larcker, 1981). Hair et al. (2006) also proposed to observe the value of 
HTMT (Heterotrait-Monotrait ratio of correlations) to highly analyze 
DV specifically. DV is considered good when the HTMT value does 
not exceed the 0.9 threshold. Table 5 demonstrated that the highest 
HTMT value was 0.725 (SDLE-DLA), proving the DV between the 
measurement models was good.

3.4 Structural equation modeling analysis

A full structural equation model was employed to test our 
hypothetical model. The C.R. of multivariate value was 63.760, 
indicating significant multivariate non-normality in the data. As a 
result, the Bollen-Stine bootstrap p procedure was used to adjust 
model fit and parameter estimates to accommodate the lack of 
multivariate normality (Bollen and Stine, 1992). It was found that 
Bollen-Stine bootstrap p = 0.000, showing that the expansion of the χ2 
is due to the large sample size. After the adjustment, the model had 
good indices with the data, i.e., χ2/df = 1.283, CFI = 0.997, GFI = 0.988, 
RMSEA = 0.017, SRMR = 0.041.

The standardized path coefficients were presented in Figure 3. The 
results showed that self-directed learning experience had a positive 
direct effect on learning satisfaction (β = 0.308, p < 0.001) and course 
experience had a positive direct effect on learning satisfaction 
(β = 0.107, p < 0.05), which confirmed H1 and H2, that is, self-directed 
learning experience (H1) and course experience (H2) can directly 
predict learning satisfaction in Chinese university students’ learning.

In addition, self-directed learning experience had a positive effect 
on the deep learning approach (β = 0.525, p < 0.001) and a negative 
effect on the surface learning approach (β = −0.247, p < 0.001), which 
confirmed H3, that is, self-directed learning experience could 
positively predict the deep learning approach (H3a) and negatively 
predict the surface learning approach (H3b) in Chinese university 
students’ learning. Course experience had a positive effect on the deep 
learning approach (β = 0.433, p < 0.001) and had a negative effect on 
the surface learning approach (β = −0.220, p < 0.001), which confirmed 
H4, that is, course experience can positively predict the deep learning 
approach (H4a) and negatively predict the surface learning approach 
(H4b) in Chinese university students’ learning.

Furthermore, the deep learning approach had a positive effect on 
learning satisfaction (β = 0.177, p < 0.01), which confirmed H5, that is, 
the deep learning approach can positively predict learning satisfaction 

TABLE 1 Test for common method bias.

Model χ2 df △χ2 △df p

Single-factor 3769.703 104
3315.26 9 0.000

Five-factor 454.443 95

***p < 0.000.
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in Chinese university students’ learning. The surface approach had a 
negative effect on learning satisfaction (β = −0.129, p < 0.001), which 
confirmed H6, that is, the surface learning approach can negatively 
predict the learning satisfaction in Chinese university students’ 
learning.

3.5 Mediation effect analysis

The bootstrapping text in SEM was further used to examine the 
mediating effect of learning approaches (the sampling frequency was 
2,000). According to Shrout and Bolger, when the 95% confidence 

TABLE 2 Correlation analysis and descriptive statistical results.

M SD 1 AW EV IS LS LA 2 GT GS CGS Overall-
CE

3 4 5

1 SDLE 3.487 0.875 1 0.926 0.883 0.904 0.833 0.851 0.432 0.288 0.469 0.422 0.330 0.659 −0.312 0.518

AW 3.336 1.041 1 0.769 0.788 0.747 0.724 0.370 0.225 0.418 0.365 0.281 0.600 −0.285 0.450

EV 3.340 0.877 1 0.712 0.678 0.713 0.394 0.281 0.420 0.381 0.274 0.588 −0.258 0.452

IS 3.968 1.043 1 0.713 0.703 0.438 0.303 0.465 0.423 0.364 0.635 −0.341 0.506

LS 3.374 0.929 1 0.670 0.404 0.279 0.431 0.392 0.315 0.566 −0.244 0.468

LA 3.298 1.014 1 0.293 0.183 0.324 0.298 0.213 0.496 −0.213 0.409

2 CE 3.707 0.656 1 0.908 0.940 0.895 0.706 0.631 −0.289 0.399

GT 3.775 0.666 1 0.760 0.732 0.591 0.502 −0.265 0.333

GS 3.640 0.789 1 0.790 0.614 0.611 −0.247 0.379

CGS 2.449 0.465 1 0.642 0.615 −0.280 0.387

Overall-

CE
3.833 0.817 1 0.517 −0.260 0.293

3 DLA 4.116 1.293 1 −0.255 0.501

4 SLA 2.455 0.790 1 −0.284

5 LSAT 74.196 13.944 1

All data were significantly correlated. **p < 0.001. SDLE, self-directed learning experience; IS, Interpersonal Skills; LA, learning activity; LS, Learning Strategies; EV, Evaluation; AW, 
Awareness; CE, Course Experience; GT, Good Teaching; GS, Generic Skills; CGS, Clear Goals and Standard; Overall-CE, Overall Course Experience; DLA, Deep Learning Approach; SLA, 
Surface Learning Approach; LSAT, learning satisfaction.

TABLE 3 Factor loading, internal consistency reliability, and convergent validity statistics.

Construct Indicator Std. factor 
loading

Item reliability ICR Convergence 
validity

SMC CR CA AVE

SDLE

IS 0.862 0.743 0.929 0.957 0.723

LS 0.820 0.672

LA 0.815 0.664

EV 0.843 0.711

AW 0.907 0.823

CE

Overall-CE 0.705 0.497 0.901 0.961 0.695

CGS 0.883 0.780

GS 0.895 0.801

GT 0.839 0.704

DLA

Q1 0.881 0.776 0.882 0.875 0.716

Q2 0.936 0.876

Q3 0.705 0.497

SLA

Q1 0.744 0.554 0.788 0.782 0.557

Q2 0.846 0.716

Q3 0.633 0.401
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interval (CI) of the indirect effect contains zero, the mediating effect 
is not significant; when neither the 95% CI of the indirect effect nor 
the 95% CI of the direct effect contains zero, the mediating effect is 
significant and is a partial mediating effect; when the 95% CI of the 
indirect effect does not contain zero, and the 95% CI of the direct 
effect contains zero, the mediating effect is significant and is a direct 
mediating effect (Shrout and Bolger, 2002).

From Table 6, the results indicated that on the path from the self-
directed learning experience to the learning satisfaction, the direct 
effect value was 0.966 and the mediating effect value was 0.391 
(0.291 + 0.100). More specifically, for the mediating effect produced by 
path one (self-directed learning experience → deep learning approach 
→ learning satisfaction), the indirect effect was 0.291, and for path two 
(self-directed learning experience → surface learning approach → 
learning satisfaction), the indirect effect was 0.100. The results 
indicated that the bias-corrected 95% and percentile 95% CI of path 
one were [0.102, 0.487] and [0.100, 0.486], respectively, indicating that 
the mediating effect of the deep learning approach was significant. 
Thus, the findings supported H7a, which held that “the effect of self-
directed learning experience on learning satisfaction is mediated by 
the deep learning approach.” In addition, the bias-corrected 95% CI 
and percentile 95% CI [0.047, 0.168] of path two suggested that the 
mediation effect of the surface learning approach was significant. 
These findings supported H7b, which held that “self-directed learning 
experience on learning satisfaction is mediated by the surface learning 
approach.” More importantly, the bias-correction and percentile 95% 
CI of the direct effect were [0.674, 1.255] and [0.674, 1.254], which do 
not contain zero, indicating that self-directed learning experience on 
learning satisfaction was partially mediated by the deep and surface 
learning approach.

On the path from course experience to learning satisfaction, the 
direct effect value was 2.585 and the mediating effect value was 2.527 
(1.844 + 0.683). Specifically, for the mediating effect produced by path 
one (course experience → deep learning approach → learning 
satisfaction), the indirect effect was 1.844, and for that produced by 
path two (course experience → surface learning approach → learning 
satisfaction), the indirect effect was 0.683 (see Table 7). The bias-
corrected 95% [0.606, 3.130] and percentile 95% CI [0.612, 3.158] of 
path one indicated that the mediating effect of the deep learning 

approach was significant, thus supporting H8a, which held that “the 
effect of course experience on learning satisfaction is mediated by the 
deep learning approach.” In addition, the bias-corrected [0.301, 1.172] 
and percentile 95% CI [0.299, 1.161] of path two suggested that the 
surface approach had a significant mediation effect, thus supporting 
H8b, which held that “the effect of course experience on learning 
satisfaction is mediated by the surface learning approach.” 
Furthermore, the bias-corrected and percentile 95% CI of the direct 
effect were [0.653, 4.822] and [0.482, 4.703], which do not contain 
zero, indicating that the effect of course experience on learning 
satisfaction was partially mediated by the deep learning approach and 
the surface learning approach (see Table 7).

4 Discussion

This study investigated learning satisfaction of university students 
in a blended learning environment and explored it’s influencing 
factors. Based on Biggs’ learning process theory, data were collected 
through a questionnaire survey, and a structural equation model was 
employed to examine the predictive effect of students’ learning 
experience on learning satisfaction and the mediating role of learning 
approaches. The results indicates that self-directed learning experience 
and course experience in blended learning can directly predict 
university students’ learning satisfaction, with the deep and surface 
learning approaches partially mediating the relationship. These 
findings highlight the significance of blended learning experience and 
learning approaches on learning satisfaction and can guide educators 
to better leverage the role of blended instruction.

4.1 The overall situation regarding learning 
experience, learning approaches, and 
learning satisfaction

The score of self-directed learning experience is at the average 
level. Scores of course experience and learning satisfaction are all rated 
above average. It means that students’ course experience is better than 
the self-directed learning experience, and the blended learning 
environment contributes to students’ classroom learning to improve 
their overall satisfaction with their studies. The score for the deep 
learning approach is average, while the score for the surface learning 
approach is below average, which suggests that in a blended learning 
environment, students tend to prefer deep learning strategies that 
facilitate a deeper understanding and acquisition of knowledge and 
skills compared to the surface learning approach. However, there is 
room for further improvement in using deep learning strategies, and 
some students may require more support and guidance to avoid 
relying on less effective surface learning approaches.

Regarding self-directed learning experience dimensions, 
interpersonal skills received the highest score. In contrast, learning 
activities received the lowest score, which aligns with the findings of 
Hwang and Kim in an online learning environment (Hwang and Kim, 
2023). This indicates that interpersonal competence is crucial for 
students’ self-directed learning, whether in an online or blended 
learning environment. The two learning environments require 
interactions between students and teachers or peers, making 
interpersonal interaction an essential aspect of self-directed learning 

TABLE 4 Fornell-Larcker test for discriminant validity.

AVE SDLE CE DLA SLA

SDLE 0.723 0.850

CE 0.695 0.370 0.834

DLA 0.716 0.659 0.631 0.846

SLA 0.557 −0.312 −0.289 −0.255 0.746

AVE = 0.723, 0.695, 0.716 AND 0.557; AVE  = 0.850, 0.834, 0.846, 0.746.

TABLE 5 Heterotrait-Monotrait test for discriminant validity.

SDLE CE DLA SLA

SDLE

CE 0.471

DLA 0.725 0.723

SLA 0.357 0.359 0.308

LSAT 0.538 0.420 0.535 0.322
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(Bouilheres et al., 2020; Hadiyanto et al., 2021). The social cognitive 
theory suggests that students’ learning process and outcomes are not 
only determined by their individual cognitive processes and 
knowledge structures but are the result of complex processes in which 

students interact with their surroundings and society (Bandura, 2002; 
Schunk and DiBenedetto, 2020). In a blended learning environment, 
when students communicate with others, they receive feedback and 
support from fellow students and instructors, deepening their 

FIGURE 3

Mediation model effect plot.

TABLE 6 The analysis of the mediating effect of self-directed learning experience to learning satisfaction.

Mediating 
effect

Point estimates Product of coefficient Bootstrapping

Bias-corrected 95% CI Percentile 95% CI

SE Z Lower Upper Lower Upper

Indirect effect 1

Path one

Self-directed learning 

experience →deep 

learning approach 

→learning satisfaction

0.291 0.098 2.97 0.102 0.487 0.100 0.486

Indirect effect 2

Path two

Self-directed learning 

experience→ surface 

learning approach→ 

learning satisfaction

0.100 0.031 3.23 0.047 0.168 0.047 0.168

Direct effect

Self-directed learning 

experience→ learning 

satisfaction

0.966 0.147 6.571 0.674 1.255 0.674 1.254
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understanding of the learning tasks and knowledge acquisition. 
Moreover, interpersonal skills can stimulate collaborative learning, 
transforming learning environment with information and 
communication technology to help students build higher knowledge 
in blended learning (Zhao et al., 2022). The lower score for learning 
activities indicates that learning activities are one of the factors that 
restrict students’ self-directed learning. Students may need more 
ability to select learning activities that suit their needs or encounter 
difficulties while implementing learning activities (Dakhi et al., 2020; 
Sitthiworachart et al., 2021; Syahrawati et al., 2022).

In the aspect of course experience, the highest-rated dimension is 
good teaching, followed by general skills and clear goals and standard. 
These results differ from the findings of Diseth, where general skills 
received the highest score in their study. One possible reason for this 
discrepancy could be the difference in the courses. Diseth’ s study 
focused on a specialized psychology course, which likely emphasized 
the development of students’ professional skills and knowledge 
(Altman, 1996; Diseth, 2007). Therefore, teachers of this course may 
pay more attention to improving students’ skills in applying 
knowledge, so students will get the higher score in general skills. In 
contrast, the blended courses in this study are general education 
courses with comprehensive, extensive, basic, and cross-cultural 
characteristics. The teaching purposes of these courses are to impart 
basic knowledge, broaden horizons, and improve humanistic literacy 
in China (Li and Liu, 2023). Students scoring higher in the dimension 
of good teaching may be  attributed to the effective guidance of 
teachers in achieving these purposes. In the present study, the lower 
score for general skills reflects that blended courses require higher 
teaching skills from instructors, and it is more challenging for them 
to attain the skill level that satisfies students. In addition to the 
instructional design and guidance skills required in traditional 
classrooms, instructors in a blended learning environment must 
possess technological literacy and proficiency in online teaching tools 
(De Vera et al., 2021). They should also be able to design and manage 

tasks in an online learning environment to stimulate students’ 
personalized learning needs (Akyol et al., 2009; King and Cerrone, 
2012; Vaughan et al., 2013). This highlights the need for instructors to 
possess a diverse and complex set of skills. In addition, the low score 
of the clear goals and standard show that in the blended courses, 
students do not have a better grasp of learning objectives and 
standards because they have to deal with more complex learning tasks. 
Therefore, teachers need to communicate curriculum objectives and 
learning standards more clearly and conduct personalized teacher 
feedback more effectively to ensure that students can understand and 
accurately assess their own learning progress.

4.2 The direct effect of learning experience 
on learning satisfaction

Research shows that self-directed learning experience directly 
predicted students’ learning satisfaction in a blended learning 
environment. This finding supports previous studies on the 
relationship between individual factors and learning outcomes among 
students (Marsh et al., 2005; Jiang et al., 2022; Zhao et al., 2022; Hua 
and Wang, 2023), indicating that self-directed learning ability can help 
students better adapt to a blended learning environment and develop 
improved self-management and learning skills for future learning and 
work contexts. Additionally, course experience can also directly 
predict students’ learning satisfaction, highlighting the importance of 
enhancing course experience to improve students’ satisfaction with 
their academic performance. This conclusion is consistent with the 
findings of Arbaugh and Duray (2002), So and Brush (2008), Sun et al. 
(2008), and Diep et al. (2017), and Guo et al. (2017). Students face 
more challenging course content and intensive learning tasks in a 
blended learning environment. If their course experience is terrible, 
students may quickly lose motivation, impacting their learning 
effectiveness and learning satisfaction. These research findings align 

TABLE 7 The analysis of the mediating effect of course experience to learning satisfaction.

Mediating 
effect

Point estimates Product of coefficient Bootstrapping

Bias-corrected 95% CI Percentile 95% CI

SE Z Lower Upper Lower Upper

Indirect effect 1

Path one

Course experience→ 

deep learning 

approach→ learning 

satisfaction

1.844 0.624 2.956 0.606 3.130 0.612 3.158

Indirect effect 2

Path two

Course experience→ 

surface learning 

approach→ learning 

satisfaction

0.683 0.223 3.063 0.301 1.172 0.299 1.161

Direct effect

Course experience→ 

learning satisfaction
2.585 1.064 2.430 0.653 4.822 0.482 4.703
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with the self-determination theory proposed, suggesting that 
individuals’ satisfaction is associated with self-directed and perceived 
interpersonal support (Black and Deci, 2000). In a blended learning 
environment, when learners have sufficient autonomy to choose their 
learning content and control their learning methods and pace, and 
when they engage in social, collaborative activities with peers, 
receiving positive, supportive feedback and rewards from instructors, 
their intrinsic learning motivation and learning satisfaction tend to 
be higher. However, it should be noted that for learning satisfaction, 
the impact of self-directed learning experience is more significant 
than that of course experience. This result differs from the findings of 
Sun et al. (2008) and Diep et al. (2017). The two studies indicated that 
the course quality experience had a more significant influence on 
satisfaction than individual factors. The reason for the inconsistency 
between the results of this study and those of Sun et al. may lie in the 
fact that Sun’s study was conducted in an online learning environment. 
Sun suggests that in an online learning environment, there is relatively 
less interaction between students and their peers or instructors (Sun 
et al., 2008). Thus, students’ course experience relies more on the 
design and quality of the online course itself rather than individual 
factors such as learning ability or study habits. In Diep’s study, factors 
related to the course experience, such as teachers’ expertise and 
students’ perceived task value, directly and significantly predicted 
learning satisfaction. In contrast, self-efficacy, an individual factor, did 
not directly predict learning satisfaction (Diep et  al., 2017). This 
discrepancy may be attributed to differences in the courses’ nature and 
the participants’ age within the samples.

4.3 The mediating effect of learning 
approaches

The results indicate that in a blended learning environment, 
university students’ self-directed learning experience and course 
experience directly predict learning satisfaction and indirectly predict 
it through the deep learning and the surface learning approaches. 
This can be explained by Csikszentmihalyi’s theory of flow experience 
(Csikszentmihalyi, 1988). The concept of “flow” experience refers to 
a state in which individuals fully engage their abilities and skills to 
tackle challenging yet controllable learning tasks while experiencing 
clear goals and accurate feedback in the course (Nakamura and 
Csikszentmihalyi, 2009). This state allows them to transcend 
temporal and spatial constraints, forget about themselves, and attain 
a transcendent experience of self (Abuhamdeh, 2020). In a blended 
learning environment supported by technology, if online learning 
resources and social platforms can provide students with 
opportunities for self-directed learning at different times and 
locations while also providing effective feedback and support, 
students can effectively utilize these resources to experience high-
quality learning experience, achieve better outcomes in deep learning, 
and consequently improve their learning satisfaction. Conversely, if 
there is a lack of effective feedback, a mismatch between the difficulty 
of the learning task and the learners’ skill level, or if the course design 
is unappealing, students may adopt the surface learning approach 
where they focus solely on achieving the minimum requirements and 
exam scores without paying attention to the intrinsic understanding 
and application of knowledge. This learning approach may decrease 
students’ learning satisfaction as the memorized knowledge from 

surface learning is quickly forgotten and cannot be effectively applied 
in real-life contexts.

It is worth noting that, both in terms of learning approaches and 
learning satisfaction, the influence of self-directed learning experience 
was greater than that of course experience. This suggests that the self-
directed learning experience substantially impacts students’ 
subsequent learning process and outcomes in a blended learning 
environment more than course experience. This could be because, in 
contrast to traditional teaching methods that rely more on teaching 
quality and course design, students in a blended learning environment 
are no longer solely dependent on teachers’ instructions. Instead, they 
independently choose learning resources and approaches that suit 
their needs and interests, managing their learning process (Geng et al., 
2019). This self-directed learning experience, characterized by 
independent exploration, proactive problem-solving, self-reflection, 
and continuous adjustment, enhances students’ engagement and 
motivation throughout the learning process, leading to long-term 
learning outcomes (Shen et al., 2013; Lee et al., 2014). This reflects the 
need for more personalized, student-centered, self-directed, and 
inquiry-based learning in a blended learning environment. However, 
it is essential to clarify that course experience is not insignificant, as 
obtaining a good course experience is also essential for generating 
positive learning outcomes (So and Brush, 2008; Sun et al., 2008; Guo 
et al., 2017). Students need clear and well-designed courses to guide 
their learning direction and help them better master self-directed 
learning skills.

5 Implications of the study

The level of engagement and learning strategies in university 
students’ self-directed learning activities still need further 
enhancement. Teachers can create a positive learning environment 
through interactive learning platforms and tools, design diverse 
blended learning activities, and establish positive motivation and 
reward mechanisms to stimulate students’ interest and motivation to 
participate in activities. Additionally, teachers must explicitly teach 
students how to develop blended learning plans, set learning goals, 
allocate time resources effectively, and manage online and offline tasks 
strategically and skillfully, enabling them to take control of the 
learning process. Teachers can also encourage students to prioritize 
and schedule learning activities, analyze their learning strategies, 
identify strengths and areas for improvement, and promote regular 
reflection and self-assessment of the learning process through guided 
questioning, writing, or discussions.

Improving university students’ positive teaching experience is also 
necessary. Blended learning requires an effective combination of 
online and face-to-face instruction, so teachers should adequately 
prepare and plan course content, learning activities, and resources to 
ensure a smooth and organized teaching process. As blended learning 
provides opportunities for diverse teaching methods and resources, 
teachers can employ various instructional approaches, such as 
lectures, case studies, group discussions, practical tasks, simulated 
experiments, and multimedia materials to cater to students’ different 
learning needs and styles. Teachers can also organize remote 
collaborative learning among students, such as collaborative document 
editing and multimedia project creation, to enhance the collective 
experience among students.
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Regarding learning approaches, it is essential to note that being a 
deep or surface learner is not a permanent characteristic of students. 
The type of learning approach students pursue largely depends on 
their previous academic experience and the nature of educational 
tasks. Therefore, on the one hand, teachers need to promote the 
adoption of deep learning methods by improving students’ learning 
experience in blended learning environments. Specifically, teachers 
can help students establish clear, challenging, and measurable goals 
and provide relevant guidance and support to help them progress in 
deep learning. Teachers can also encourage students to develop meta-
cognitive awareness and provide meta-cognitive support to facilitate 
deep understanding. On the other hand, regarding the issue of college 
students adopting surface learning methods, it is necessary to address 
their self-directed learning experience and improve their learning 
motivation and strategies to avoid adopting surface learning 
approaches. More personalized support and guidance should 
be  provided for students with more evident surface learning 
tendencies to help them overcome the influence of surface learning 
approaches and achieve better learning outcomes.

6 Conclusion

Through the lens of Biggs’ learning process theory, this study has 
investigated the relationships between Chinese university students’ 
learning experience and learning satisfaction and the mediating 
mechanisms between the two. The results have indicated that self-
directed learning experience and course experience directly predict 
students’ learning satisfaction. Different learning approaches, namely 
deep and surface learning, mediate the relationships between learning 
experience and learning satisfaction.

This paper contributes to the existing literature in three ways. 
Firstly, it captures the new learning characteristics of university 
student groups in blended courses and reveals how their learning 
experience, mediated by learning approaches, impacts learning 
satisfaction within blended learning environments. Secondly, while 
previous research has mainly focused on the technological and 
instructional features of blended learning (Miyazoe and Anderson, 
2010; Korr et al., 2012; Keengwe and Kang, 2013; Xiao, 2016; Feng 
et  al., 2018), this study emphasizes the learning behaviors and 
psychology of students in blended learning environments, which have 
previously been overlooked, thus further advancing research on 
blended learning from the learner’s perspective. Moreover, this paper 
integrates the self-learning characteristic of blended learning into the 
framework of learning process theory, providing a theoretical analysis 
framework specifically applicable to blended learning. Lastly, this 
study provides empirical evidence and practical recommendations for 
emerging blended teaching practices in the post-pandemic era. This 
advances the understanding of how teaching and learning support at 
policy levels should be tailored for university students within blended 
learning environments.

7 Limitations and future directions

The following limitations need to be pointed out. To begin with, the 
sample in this study consisted of Chinese first-year university students, 
which may limit the generalizability of the research findings on blended 

learning mechanisms to other sociocultural contexts and students at 
different academic levels. Future explorations should include samples 
from diverse sociocultural backgrounds and different academic levels to 
validate the results of this study. Secondly, merely two perspectives of 
presage factors (self-directed learning experience and course experience) 
are included as the independent variables. However, according to Biggs’ 
learning process theory, the presage factors include other aspects, such 
as prior knowledge and motivation (Biggs, 1993). These variables may 
jointly influence learning outcomes with learning experience (Gentrup 
et al., 2020; Murphy et al., 2020; Brod, 2021). Future research should 
combine these variables to test the adaptability of Biggs’ learning process 
theory model in blended learning environments. Thirdly, Biggs’ learning 
process theory discusses that previous learning outcomes will further 
shape the presage factors for future learning, thereby exerting new 
influences on subsequent learning process (Biggs, 1993; Biggs et al., 
2001). However, this study employed a cross-sectional design, which 
limits causal and directional assumptions. This reminds us that learning 
satisfaction of first-year students may be more strongly influenced by 
their learning approaches and experience before university. Their 
learning experience and approaches may also change over time. 
Therefore, future longitudinal studies can be conducted to investigate 
further the dynamic relationships between learning experience, learning 
approaches, and learning outcomes, thereby strengthening the argument 
for causal relationships among the three variables. Finally, the blended 
courses involved in this study are general education courses, which have 
some common features but also have their own unique characteristics. 
Therefore, future studies should focus on one specific blended course to 
explore the blended learning mechanism unique to it in depth.
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