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The profiles of Chinese university students’ learning experience in
flipped classrooms: combining the self-reported and process data
Feifei Han

Institute for Learning Sciences and Teacher Education, Australian Catholic University, Brisbane, Australia

ABSTRACT
Drawing on student approaches to learning research, this study combined
both self-reported and process data to examine: (1) the extent of the
alignment between the self-reported and process data of the profiles of
179 Chinese university students’ learning experience in the flipped
classrooms and (2) the contributions of the self-reported and process
data of students’ learning experience to their academic performance.
Two groups of students with contrasting learning experiences were
identified. One group reported a more desirable learning experience
(cohesive conceptions of learning theoretical mechanics, deep
approaches in both face-to-face and online learning, and positive
perceptions of both the human and non-human elements of the learning
environments in the course). Another group had a poorer learning
experience (fragmented conceptions, using surface approaches, and
perceiving a lack of peer online interaction and not appraising online
design of the course site). The students self-reporting better and poorer
learning experiences, however, only differed in frequency of participation
in the pre-lecture quizzes, demonstrating weak alignment between the
self-reported and process data. The hierarchical regression analyses
revealed that including both self-reported and process data significantly
increased the variance explained in students’ academic performance.
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Introduction

Over the last few decades, learning in higher education has undergone significant transformation (Cho
et al., 2021). China has implemented systematical reforms in its higher education in order to meet the
international standards. One of the key objectives in the transformation is to re-design large lecture-
focused courses by adopting flipped classroom principles (Teaching Committee of Ministry of Edu-
cation, 2018). As a specific type of blended course designs, the flipped classrooms require students
to engage in “interactive content focusing on key concepts prior to class, thus allowing class time
for collaborative activities that clarify concepts and contextualise knowledge through application,
analysis, and planning and producing solutions” (Karanicolas et al., 2018, p. 1). Accordingly, university
students’ experiences of learning in flipped classrooms are becoming increasingly complex as stu-
dents need to move back and forth between in-class and on-line learning environments. In these
experiences, students not only interact with the human elements (teaching staff and fellow students),
but also with the non-human or material elements (Fenwick, 2015). For instance, students navigate
online learning platforms, interact with a variety of technology-enabled learning tools, engage in
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online discussion forums, or learn across physical and online learning spaces (Fenwick, 2015). As a
result, descriptions of students’ learning merely by self-reported measures are insufficient to
capture a comprehensive picture of their learning experiences in flipped classrooms. Hence, an in-
depth understanding of students’ learning experiences in flipped classrooms requires combining
self-reported and process measures and data. In Chinese universities, despite the large-scale trans-
formations from traditional lecture-based learning to flipped classrooms, there is a dearth of systema-
tic investigations on Chinese university students’ learning experiences in flipped classrooms by
combining self-reported and process measures. To address this gap, the present study adopted the
student approaches to learning (SAL) research as a theoretical framework to examine the profiles of
Chinese university students’ learning experience in flipped classrooms.

SAL research

SAL research is one of the guiding frameworks widely used in higher education to understand stu-
dents’ experiences of learning (Zusho, 2017). SAL research identifies variations in key factors of stu-
dents’ learning processes, such as conceptions of learning, approaches to learning, and perceptions
of the learning environment (Trigwell & Prosser, 2020).

Conceptions of learning are concerned with the ways students understand what the learning
process and the academic performance are the beliefs about the nature of knowledge, and how
to come to know that knowledge (Limbu & Markauskaite, 2015). SAL research has consistently ident-
ified two broad categories of conceptions – cohesive and fragmented conceptions (Säljö, 1979).
While cohesive conceptions see learning as knowledge re-construction processes, in which new con-
cepts are integrated into existing knowledge; fragmented conceptions view learning as knowledge
reproduction and accumulation from bits of unrelated information (Yang & Tsai, 2010).

In a variety of learning tasks and across a range of academic disciplines, SAL research has also
identified two broad categories of approaches to learning – deep and surface (Trigwell & Prosser,
2020). Students who adopt deep approaches tend to learn in proactive, reflective, and engaging
ways; whereas students who use surface approaches mainly learn through rote memorization and
mechanistic activities (Nelson Laird et al., 2014). Past SAL research has repeatedly revealed systema-
tic and logical interrelations between students’ conceptions, approaches, and their academic per-
formance (Trigwell & Prosser, 2020). Students who hold cohesive conceptions in a course tend to
adopt deep approaches and perform better in that course; whereas students with fragmented con-
ceptions are likely to adopt surface approaches, and attain poorer academic performance.

Students’ approaches to learning have also been found to be associated with their perceptions of
characteristics of the learning environment (Trigwell & Prosser, 2020). For instance, students’ perceptions
of high teaching quality, clear teaching goals, and good teaching organization tend to be positively
associated with deep approaches; whereas perceptions of heavy workload, inappropriate assessments,
and lack of teacher–student interaction are often related to surface approaches (Guo, 2018).

In the last two decades, the SAL research has been increasingly adopted to investigate students’
learning experiences in online and blended courses, such as online discussions (Han & Ellis, 2019),
online collaborative writing (Limbu & Markauskaite, 2015), blended inquiry-based (Ellis, 2014), and
problem-based learning (Samarakoon et al., 2013). In these online and blended learning designs, stu-
dents’ approaches to using learning technologies and their perceptions of the integration between
the face-to-face and online modes have been investigated. Students who adopt deep approaches to
using online learning technologies use technologies in a meaningful way to aim for broadening
views, deepening conceptual understanding, or facilitating learning. In contrast, those favor
surface approaches apply technologies in learning in a simplistic manner to merely fulfill practical
purposes, like downloading documents, completing assignments, or satisfying course requirements
(Ellis & Han, 2019). Adopting deep approaches to using online learning technologies has also been
shown to related to students’ perceptions of the integration between the face-to-face and online
modes in flipped classrooms (Ellis et al., 2021).
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Combining self-reported and process data to research university students’ learning
experience in flipped classrooms

Despite the significant contribution of the SAL research framework to the literature on students’
experiences in learning, it predominantly assesses various aspects of such experiences using the
self-reported measures, such as focus groups, semi-structured interviews, and open-ended or
Likert-scale questionnaires (Han, 2022). Self-reported measures and data have been criticized for
being subjective, which may affect their accuracy in representing students’ experiences of learning
in reality (Zhou & Winne, 2012). Hence, researchers have proposed to expand using the self-reported
data alone by including other types of data, such as process data (Vermunt & Donche, 2017), which
are able to reflect students’ learning (in particular, in the online environments) in a more objective
manner and in nuanced details (Richardson, 2017).

Only a limited number of studies have adopted the SAL research framework to investigate uni-
versity students’ learning experience in flipped classrooms by combining self-reported and
process data (Ellis et al., 2017; Gašević et al., 2017; Han & Ellis, 2017; 2020a). These studies have
two different research foci: (1) the extent to which combining self-reported and process data
may improve the predictive power of aspects in students’ learning experience to their academic
performance (Ellis et al., 2017; Han & Ellis, 2020a) and (2) the extent to which self-reported and
process data offer consistent evidence in describing students’ learning (Gašević et al., 2017; Han
& Ellis, 2017).

While the research with the first focus has produced relatively consistent results; studies with the
second focus do not have conclusive findings. For instance, Han and Ellis (2017) found coherence
between students’ self-reported positive perceptions of the course learning environment and
their higher online participation rates measured by process data, whereas Gašević et al. (2017)
only found partial alignment between the self-reported and process data, as only self-reported
deep approaches to learning aligned with their observed approaches. Clearly further research is
required.

The present study and research questions

The present study was designed to fill a number of research gaps. First, the present study
examined the learning experiences of Chinese university students, which are less research
population in the literature of the flipped classroom learning. Second, the present study
extended previous investigations by covering a broader range of aspects in SAL research
(i.e. conceptions of learning, approaches to learning, and approaches to using online learning
technologies, and perceptions of the learning environment) to identify the profiles of stu-
dents’ learning experiences. Third, the present study addressed the above-mentioned two
research foci in a single study. Additionally, the study used two different types of process
data: both duration and frequency, which would provide richer information than only one
type of data used in previous research.

The present study addressed two research questions:

1 What are the profiles of Chinese university students’ learning experience in flipped classrooms as
reflected by the self-reported data (conceptions, approaches, and perceptions) and process data
(duration of students’ online participation and frequencies of their participation in different online
learning activities)?

2 To what extent are the two types of data aligned?
3 What are the contributions of Chinese university students’ self-reported conceptions,

approaches, and perceptions, duration of online participation, and frequencies of partici-
pation in different online learning activities, to their academic performance in flipped
classrooms?
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Methods

The participants

Altogether 179 second year mechanical engineering students in a Chinese public university, specia-
lizing in science and engineering studies, voluntarily participated in the study. The participants were
predominantly male students (n = 166), because the major of mechanical engineering tends to
attract males in China.

Description of the flipped classroom course

All the participants were enrolled in a foundational mechanical engineering course – Theoretical
Mechanics, which was a second-year compulsory course for students majoring in a Bachelor of Mech-
anical Engineering. The course was semester long and lasted for 16 weeks.

The face-to-face learning and teaching included three one-hour lectures and one-hour tutorial
per week. In the tutorials, key concepts and difficult points, practical exercises, and assignments
were discussed amongst students in groups.

The online learning required compulsory participation before and after each week’s lecture and
tutorial, and functioned as preparing, reviewing, and extending the face-to-face learning. The details
of the online learning activities are described below:

. Pre-lecture online learning materials: had the formats of readings and videos clips, which covered
the concepts to be discussed in the lecture in the coming week.

. Pre-lecture quizzes: tested students’ understanding of the pre-lecture online learning materials.

. Pre-tutorial online learning materials: consisted of preparation requirements for each tutorial and
demonstration of the sample problem-solving tasks to be practiced and solved in the tutorials.

. Online discussion board: continued discussions from the face-to-face lectures and tutorials.

. Post-tutorial quizzes: had diverse formats, including calculations using formulas; model construc-
tion exercises; short answer questions; and problem-solving tasks which involved applying the-
ories to tackle practical issues.

Instruments and data

The 5-point Likert scale questionnaire to collect self-reported data
The questionnaire was developed based on the SAL research framework (Biggs et al., 2001), and has
been used in previous studies on students’ learning experience in blended course designs, confi-
rming its validity and reliability (Ellis & Bliuc, 2016; 2019; Han & Ellis, 2020b). The questionnaire con-
sisted of eight scales, which are described in the following:

. Cohesive conceptions of learning conceive of learning theoretical mechanics as a process of in-
depth reflection and thought clarification (8 items, α = .95; e.g. “The learning activities for theor-
etical mechanics allow us to better understand the topics from a number of perspectives”).

. Fragmented conceptions of learning see learning theoretical mechanics as only serving simplistic
purposes (7 items, α = .78; e.g. “The purpose of learning for theoretical mechanics is mostly to
help us remember facts for our tasks”).

. Deep approaches to learning capture approaches to learning as being independent, taking initiat-
ives, and critically reflecting the learning processes (9 items; α = .93; e.g. “I test myself on impor-
tant topics until I understand them completely”).

. Surface approaches to learning use approaches that predominantly focus on rote memorization
and using practical strategies to pass examinations and to satisfy course requirements (8 items;
α = .88; e.g. “I see no point in learning material which is not likely to be in the examination”).
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. Deep approaches to using online learning technologies describe using online learning technologies
as facilitating learning and deepening understanding of theoretical mechanics (6 items; α = .89;
e.g. “I try to use the online learning technologies in this course to achieve a more complete under-
standing of key concepts”).

. Surface approaches to using online learning technologies describe using online learning technol-
ogies as fulfilling practical purposes (8 items; α = .80; e.g. “I use online learning technologies in
this course mainly to download files”).

. Perceptions of online interactivity perceive the online learning as being interactive and value con-
tributions by peers (4 items; α = 80; e.g. “Other students’ online submissions in this course encour-
aged me to investigate further sources of knowledge”).

. Perceptions of online design perceive the online learning design as being of high quality and well-
integrated with face-to-face learning (6 items; α = .92; e.g. “The online learning materials in this
course are designed to make topics interesting to students”).

The learning management system (LMS) to collect the process data of frequencies of
students’ online participation
Two types of process data were used in the study: (1) duration of online participation; and (2) fre-
quencies of students’ participation in different online learning activities. The process data were col-
lected through the analytic functions in the LMS – Tsinghua Education Online, which is widely
adopted by universities in China.

Students’ academic performance
The course marks were used to represent students’ academic performance in the course. The course
marks were aggregated scores of the assessment tasks, including weekly written problem-solving
tasks (10%); a reflective report on the learning experience (10%); quality of the online postings in
the online discussion board (10%); and a close-book examination (70%).

Data collection

Data collection took place towards the end of the semester so that the participants had a compre-
hensive experience of the whole course in order to respond to the questionnaire. One week before
data collection, each student was given a Participant Information Statement, which explained that
participation in the study was completely voluntary; and participation in the study required com-
pletion of a close-ended questionnaire, giving permission to access to their online participation
data in the LMS and the assessment marks. Students who signed a Participant Consent Form
were given access to the online questionnaire.

Data analysis

To answer research question 1a – the profiles of Chinese university students’ learning experience in
flipped classrooms, a hierarchical cluster analysis was conducted to cluster students using theMeans
of the eight scales in the self-reported questionnaire. Based on the cluster membership, one-way
ANOVAs were performed to compare if duration and frequencies of students’ online participation
and their academic performance differed between clusters. The results of the one-way ANOVAs
were used to answer research question 1b – the extent of alignment between self-reported and
process data on students’ learning experience in flipped classrooms.

To answer the second research question – the contributions of self-reported and process data of
students’ learning experience to their academic performance, hierarchical regression analyses were
performed. Before the regression analyses, correlation analyses were conducted between self-
reported and process data, as well as academic performance to ensure linear relations between
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the independent and dependent variables. The values of tolerance were also screened to check the
assumption of no multicollinearity was met. Two regression models were constructed. The first
model only used self-report data as predictors of academic performance because there was estab-
lished SAL literature on the contributions of self-reported data to students’ academic performance.
The second model added the process data of duration of students’ online participation based on
regression model 1. On top of model 2, the last model also included the process data of frequencies
of students’ online learning participation. All the data analyses were conducted in SPSS 28.

Results

Results for research question 1a – the profiles of Chinese university students’ learning
experience and 1b – the extent of consistency between the self-reported and process data
on Chinese university students’ learning experience

The results of cluster analysis and one-way ANOVAs are displayed in Table 1. Using the mean scores
of the eight scales of students’ self-reporting of their learning experience, the hierarchical cluster
analysis produced a range of two-cluster to four-cluster solutions. The values of squared Euclidean
distance revealed a relatively large increase in the value of a two-cluster solution compared to three-
cluster and four-cluster solutions, suggesting a two-cluster solution was more appropriate. Of 179
students, 86 students and 93 students were clustered into clusters 1 and 2, respectively.

Results of the one-way ANOVA suggest that the two clusters of students differed significantly on
all the self-reported scales: cohesive conceptions: F(1,177) = 70.73, p < .01, η2 = .29; fragmented con-
ceptions: F(1,177) = 40.22, p < .01, η2 = .19; deep approaches to learning: F(1,177) = 48.56, p < .01,
η2= .22; surface approaches to learning: F(1,177) = 62.01, p < .01, η2= .26; deep approaches to
using online learning technologies: F(1,177) = 78.65, p < .01, η2 = .31; surface approaches to using
online learning technologies: F(1,177) = 81.57, p < .01, η2= .32; perceptions of online interactivity:
F(1,177) = 43.94, p < .01, η2= .20; and perceptions of online design: F(1,177) = 76.90, p < .01,
η2= .30. Specifically, cluster 1 students had higher cohesive conceptions of learning, adopted
more deep approaches to learning, as well as more deep approaches to using online learning tech-
nologies. Further, they were also more positive about the interactivity and design of the online part
of the course than cluster 2 students. Cluster 2 students, on the other hand, reported higher frag-
mented conceptions of learning theoretical mechanics, reported using more surface approaches

Table 1. Results of the hierarchical cluster analysis and one-way ANOVAs.

Variables Cluster 1 n = 86 Cluster 2 n = 93 F p η2

M SD M SD

Self-reported data
Cohesive conceptions 4.32 0.41 3.46 0.86 70.73 .00 .29
Fragmented conceptions 1.71 0.49 2.28 0.70 40.22 .00 .19
Deep approaches to learning 3.97 0.49 3.33 0.71 48.56 .00 .22
Surface approaches to learning 1.99 0.47 2.72 0.74 62.01 .00 .26
Deep approaches to using online learning technologies 4.04 0.43 3.25 0.71 78.65 .00 .31
Surface approaches to using online learning technologies 2.29 0.42 3.01 0.61 81.57 .00 .32
Perceptions of online interactivity 3.74 0.57 3.06 0.76 43.94 .00 .20
Perceptions of online design 4.21 0.48 3.35 0.78 76.90 .00 .30
Process data
Duration of online participationa 790.12 466.50 729.88 544.20 0.63 .43 .00
Pre-lecture online learning materials 51.88 49.87 53.91 54.43 0.07 .80 .00
Pre-lecture quizzes 20.17 5.06 18.33 5.81 5.08 .03 .03
Pre-tutorial online learning materials 6.03 8.50 4.91 5.99 1.05 .31 .01
Online discussion board 74.28 45.15 68.04 43.60 0.88 .35 .00
Post-tutorial quizzes 9.91 3.95 10.00 3.87 0.03 .87 .00
Academic performance
Course marks 84.74 9.70 78.72 14.01 10.98 .00 .06
aDuration was measured in minutes.
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to learning, and surface approaches to using online learning technologies. At the same time, cluster
2 students also perceived online interactivity and online design more negatively than their peers in
cluster 1.

Based on the cluster membership, students’ duration of online participation did not differ from
each other. Of the five frequencies of students’ online learning participation, only frequency of par-
ticipation in the online pre-lecture quizzes showed significant differences between the two clusters:
F(1,177) = 5.08, p < .05, η2= .03. Cluster 1 students were observed to interact with the pre-lecture
online quizzes more frequently than cluster 2 students. The two clusters of students also differed
significantly on course marks: F(1,177) = 10.98, p < .01, η2 = .06., as cluster 1 students, who reported
more desirable learning experience in the course and more actively participated in the online
quizzes, also obtained higher course marks than cluster 2 students did.

Results for research question 2 – contributions of the self-reported and process data on
students’ learning experience to their academic performance

Table 2 presents the results of correlation analyses. With regard to the correlations between academic
performance and self-reported variables, the results show that the course marks were significantly and
negatively correlated with the fragmented conceptions of learning (r =−.17), surface approaches to
learning (r =−.24), and surface approaches to using online learning technologies (r =−.16).

With regard to correlations between academic performance and process data, the results
show that course marks were positively related to duration of online participation (r =−.25). In
addition, the correlations between course marks and frequencies of online learning participation
in all five online learning activities were also significant and positive. Of these correlations, par-
ticipation in the pre-lecture online quizzes was the strongest (r = .43), followed by pre-lecture
online learning materials (r = .36), then by pre-tutorial online learning materials (r = .27). The cor-
relation between academic performance and online discussion board (r = .22) was the same as
that between academic performance and post-tutorial quizzes (r = .22), which had the lowest cor-
relation coefficients.

Based on the significant correlations in Table 2, fragmented conceptions, surface approaches to
learning, and surface approaches to using online learning technologies were used as predictors in
regression model 1. In regression model 2, duration of students’ online participation was added
on the basis of model 1. In the last model, frequencies of students’ participation in all five online
learning activities were included as independent variables based on model 2.

The results of the two regression models are presented in Table 3.
Table 3 shows that in model 1, when the three self-reported variables were simultaneously

entered into the regression equation, only surface approaches to learning (β =−.22) significantly
and negatively predicted academic performance: F(3, 175) = 3.62, p < .05, f2= .04, explaining approxi-
mately 4% of the variance in academic performance. This suggests that the more surface approaches
were adopted by a student; he/she performed more poorly in the course. In model 2, after adding
duration of online participation into the regression model, the surface approaches to learning (β =
−.22) still made a significant contribution to course marks. At the same time, duration of online par-
ticipation (β = .25) was also significantly and positively predicted students’ academic performance,

Table 2. Results of correlation analyses.

Variables CC FC DAL SAL DAT SAT POI POD DR PL LQ PT DB TQ

AP .11 −.17* .03 −.24** .05 −.16* .01 .06 .25** .36** .43** .27** .22** .22**

**p < .01, *p < .05. CC = cohesive conceptions, FC = fragmented conceptions, DAL = deep approaches to learning, SAL = surface
approaches to learning, DAT = deep approaches to using online learning technologies, SAT = surface approaches to using
online learning technologies, POI = perceptions of online interactivity, POD = perceptions of online design, DR = duration,
PL = pre-lecture online learning materials, LQ = pre-lecture quizzes, PT = pre-tutorial online learning materials, DB = online dis-
cussion board, TQ = post-tutorial quizzes, and AP = academic performance.
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explaining an extra 6% of variance in academic performance: F(4, 174) = 5.95, p < .01, f2 = .10.
Regression model 3 included frequencies of students’ participation in the five online learning
activities on top of model 2. While surface approaches to learning (β = −.18) still made a significant
contribution to course marks, duration of online participation did not (β = −.02). Frequencies of
participation in four online learning activities were significant contributors to academic perform-
ance (pre-lecture online learning materials: β = .16; pre-lecture quizzes: β = .27; online discussion
board: β = .25; and post-tutorial quizzes: β = .30). Together, self-reported and process data
explained around 36% of academic performance, showing large effect size: F(9, 169) = 11.91, p
< .01, f2 = .56. Adding the process data explained an extra 32% of variance in academic
performance.

Discussion

Before discussing the results of the study, it is important to acknowledge some of the limitations,
which should be considered when interpreting the results. The university students of the present
study were recruited from only one public university in China. Future studies should try to recruit
Chinese university students from multiple public and private universities to make the findings
more generalizable. In addition, the present study only collected the observations of how students
learnt in the online part of the flipped classrooms learning. In the future, the observation of how stu-
dents learn in the face-to-face part of the flipped classrooms should also be obtained. Moreover,
future studies may consider including more diverse types of process data, such as time-stamped
sequences of interactions with different online learning activities, which will offer nuanced details
of students’ learning experience in flipped classrooms.

The profiles of Chinese university students’ learning experience in the flipped classrooms

Using the important aspects of learning experiences in SAL research, the present study identified two
distinct profiles of Chinese university students’ learning experience in flipped classrooms. Slightly
less than half of students (48%) reported a more desirable learning experience, which was character-
ized by holding cohesive conceptions of learning theoretical mechanics, using deep approaches in
both face-to-face and online learning, and having positive perceptions of both the human

Table 3. Results of hierarchical regression analyses.

Predictors B SE B β t R2 ΔR2 p f2

Model 1 .04** — .04
Fragmented conceptions −1.18 1.62 −.06 −0.73 .47
Surface approaches to learning −3.75 1.83 −.22 −2.05 .04
Surface approaches to using online learning technologies −0.43 1.99 .02 −0.22 .83
Model 2 .10** .06** .10
Fragmented conceptions −1.55 1.58 −.08 −0.98 .63
Surface approaches to learning −3.79 1.77 −.22 −2.14 .04
Surface approaches to using online learning technologies 0.81 1.93 .04 0.42 .53
Duration of online participation 0.01 0.00 .25 3.50 .01
Model 3 The self-reported data .36** .07** .56
Fragmented conceptions −0.67 1.35 −.04 −0.50 .62
Surface approaches to learning −3.19 1.52 −.18 −2.09 .04
Surface approaches to using online learning technologies −0.97 1.66 −.05 −0.59 .56
Duration of online participation 0.00 0.00 .02 0.19 .85
Pre-lecture online learning materials 0.04 0.02 .16 2.19 .03
pre-lecture quizzes 0.62 0.15 .27 4.02 .00
Pre-tutorial online learning materials 0.18 0.11 .10 1.54 .13
Online discussion board 0.07 0.03 .25 2.29 .02
Post-tutorial quizzes 0.96 0.30 .30 3.20 .00

**p < .01.
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(perceptions of online interactivity) and non-human (perceptions of online design) elements of the
learning environments in the course. In accordance with what they reported, this group of students
were also observed to participate in the pre-lecture quizzes more frequently than their peers. The
results means that this group of students took the opportunities to self assess their pre-lecture learn-
ing to ensure that they understood what they learnt online or to note down difficult points so that
they would pay more attention to in the face-to-face lectures and tutorials. Furthermore, this group
of students not only had more desirable learning experience but also obtained significantly higher
course marks than their peers.

In contrast, slightly more than half of the population sample (52%) had a poorer learning experi-
ence, which was reflected by their reporting of having fragmented conceptions of learning theoreti-
cal mechanics, using surface approaches, and perceiving a lack of peer online interaction and not
appraising the online design of the course site. Students who self-reported having a less desirable
learning experience were also observed to participate in the pre-lecture quizzes less frequently
and obtained lower course marks than their classmates. While previous studies adopting SAL
research found contrasting profiles of learning experiences in flipped classrooms were mostly in
terms of approaches to learning (Ellis et al., 2017; Gašević et al., 2017; Han & Ellis, 2017, 2020a);
our study demonstrated that the profiles of Chinese university students’ learning experience in
flipped classrooms not only differed on approaches of learning, but also on conceptions of learning
and perceptions of the learning environment.

Weak alignment between the self-reported and the process data

The results of the cluster analysis and the one-way ANOVAs demonstrated that the alignment
between self-reported and process data, which described how they learnt online more objectively,
was rather weak. Specifically, duration of online participation and frequencies of participation in four
online learning activities did not differ between the two distinct profiles of students based on their
self-reports. This finding was similar to the weak alignment identified in Gašević et al. (2017), which
showed that students’ interactions with sequences of events were only consistent with their self-
reporting of the deep approaches to learning in flipped classrooms rather than the surface
approaches to learning. One possible explanation for the weak alignment could be that: the self-
reported data measured students’ learning experience in the entire flipped classroom learning,
which consisted of both face-to-face and online components; whereas the process data only cap-
tured students’ online part in the flipped classrooms. Future studies should tease apart the face-
to-face and online components in the self-reported questionnaire so that a better match between
the two types of data can be achieved.

The joint contribution of the self-reported and process data of students’ learning
experience to their academic performance in the flipped classrooms

The results of both the second and the third regression models show that including self-reported
and process data of students’ learning experience explained much more variance in their academic
performance than using the self-reported data alone. These results were largely consistent with pre-
vious studies investigating Western university students’ learning experiences in flipped classrooms
using SAL research (Ellis et al., 2017; Han & Ellis, 2020a).

In regression model 2, including duration of online participation doubled the contribution to aca-
demic performance made by the self-reported data alone. Cho et al. (2021) also reported similar
results that the time students spent online significantly predicted their final grade in flipped engin-
eering courses. In regression model 3, including frequencies of online participation contributed eight
times more than the self-reported data did in terms of predicting students’ academic performance.

However, we noticed that in regression model 3, after introducing frequencies of online
participation, duration of online participation was no longer significant. This could be possibly
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due to that the duration measure was an aggregation of time spent on different online learn-
ing activities. Hence the duration measure was likely to be overlapped with frequencies of
online participation. Similar results were also reported in Ober et al. (2021), which found
non-significant prediction by duration variable after including the frequency of clicks on the
course website.

The correlation results between the duration and frequency measures seemed to confirm our
speculation, as duration of online participation was significantly associated with frequencies of par-
ticipation in all the five online learning activities. Most of the correlations were positive, suggesting
that students who participated more frequently in the online learning also tended to spend more
time learning online. However, we noticed that duration was negatively related to the frequency
of participation in the post-tutorial quizzes. These correlation results could mean that students
approached different online learning activities using different strategies, such as distributing time
differently in these learning activities. Using data mining methods, Fincham et al. (2019) and Jova-
nović et al. (2017) also found that students adopting different study approaches in flipped class-
rooms also differed on the time they spent in their courses.

The significant contributions of both self-reported and process data to students’ academic per-
formance in flipped classroom suggested that neglecting the more objective measures of what stu-
dents did in learning only represented a fragmented picture of their learning experiences in flipped
classrooms. Therefore, combining self-reported and process data is required to provide a more com-
plete profile of students’ learning experience and to enhance our abilities to identify important
aspects in flipped classroom learning.

Practical implications for improving Chinese university students’ learning in flipped
classrooms

The findings of the present study provide some practical implications for Chinese teachers to
improve Chinese students’ learning experience in flipped classrooms. Teachers may use a question-
naire, such as the one employed in this study, to identify the profiles of students’ learning experience
early on in the course so that they can pair strong and weak students to help those with relatively
impoverished concepts, approaches, and perceptions in flipped classroom learning to emulate their
peers with a better learning experience.

Concerning the large and substantial contributions of students’ participation in different types
of online learning activities, teaching staff should strive to maximize students’ understandings
about the importance of online component in the flipped classrooms. As our results showed
that students with better and poorer learning experience differed in their participation in the
pre-lecture quizzes, teachers could design this online activity as an essential part of the assessment,
which will encourage students to evaluate their understandings of the pre-lecture learning so that
they can be well prepared when attend the face-to-face lectures and tutorials (Jungic et al., 2015;
Mok, 2014).
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