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Abstract

This study aims to analyze the degree that online task value and collaboration preference can
predict learning engagement, and to verify the mediating effects of self-regulated learning ability in
flipped learning. This was done in terms of both pre-class and in-class of flipped learning, which are
actively applied in higher education. To this end, a survey of 220 college students taking a flipped
learning class at C University in Seoul was conducted. The study’s findings showed that online task
value and collaboration preference had a significant effect on learning engagement, while also
predicting self-regulated learning ability. Self-regulated learning ability was found to affect learning
engagement, and was also found to partially mediate the relationships of both online task value and
collaboration preference in relation to learning engagement.

Keywords: Flipped learning, online task value, collaboration preference, self-regulated learning
ability, learning engagement

@ This work was supported by the Ministry of Education of the Republic of Korea and the National
Research Foundation of Korea (NRF-2017S1A3A2066878), and was developed based on first
author's masters' thesis.

b Corresponding author: Hae-Deok Song, Professor, Chung-Ang University, 84 Heukseok-ro, Dongjak-
gu, Seoul, 06974, Korea. E-mail: hsong@cau.ac.kr

Received: 2 Dec 2019, Revised: 2 Dec 2019, Accepted: 11 Dec 2019
http://dx.doi.org/10.34226/gcl.2019.9.6.93



94 How online task value and collaboration preference affect leaming engagement in flipped learing: Mediating effects of self-regulated leaming ability

Introduction

Universities are currently applying flipped learning actively as a learner-centered
method (Han, Lim, Han, & Park, 2015; Kim, Chun, & Choi, 2014; Leem, 2016). Flipped
learning has a structure where learners are introduced to online content before class, and
then, in the classroom they work through related activities with their peers (Hamdan,
McKnight, McKnight, & Arfstrom, 2013). Flipped learning is not a simple combination of
online and offline learning. It is different from traditional blended learning (Baepler, Walker,
& Driessen, 2014) because it offers a new way to realize learner-centered education that
enhances higher-order thinking skills and academic performance through the use of
technology (Bergmann & Sams, 2014; Park, 2018).

Due to the characteristics of flipped learning, the outcomes of flipped learning are very
important (Bergmann & Sams, 2014; Lai & Hwang, 2016; Mason, Shuman, & Cook, 2013;
Strayer, 2012; Wilson, 2014; Yeung & O'Malley, 2014). A number of studies have reported
that improving learning engagement is key outcome of such a learning environment (Kim,
2018; Kim, Kim, Khera, & Getman, 2014; Lee, Park, Kang, & Park, 2014; Mclaughlin et
al., 2013; Park & Kim, 2016). Thus, to effectively implement flipped learning in higher
education settings, it is necessary to identify antecedent variables that promote learning
engagement (Yoon, Cho, & Kwon, 2016). Given that flipped learning consists mainly of
pre-class learning and classroom learning, learners’ challenges in these stages of flipped
learning need to be addressed.

One challenge in promoting academic engagement is learners’ readiness to engage in
pre-class learning. Several flipped learning studies have shown that learners may feel
burdened by online pre-class learning, and consequently participate in classroom activities
without having truly engaged in pre-class learning, resulting in low levels of learning
engagement (Chen, Wang, Kinshuk, & Chen, 2014; Kim et al., 2014). In pre-class learning,
learners absorb content by interacting with the materials provided (Lee, 2011), which is why
it is important for learners to have initiative and take responsibility for their learning. As
online interactions with instructors are limited (Garrison, Anderson, & Archer, 2000), it is
important for learners to control their own learning processes and participate in pre-class
learning. Related research has shown that learners’ perceived task values play an important
role by affecting learning engagement in online environments (You & Song, 2013). The task
value, which is the learner's motivational variable, is the subjective value in which the learner
feels that the content is worthwhile (Wu & Hiltz, 2004) and thus, enabling the student to
actively participate in the learning can help them continue learning, and further pursue
learning tasks in the future. This means that if a learner does not feel that the learning task
they are doing is fun or important, they do not continue learning and give up halfway through
(Packham, Jones, Miller, & Tomas, 2004). On the other hand, if they add value to the
learning task they are doing, an active learning engagement can be formed (Kwon & Choi,
2018).

Another challenge in promoting learners engagement is learners’ attitude in classroom
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learning activities. Unlike online pre-class learning, where learners study individually using
online learning materials, collaborative learning mainly takes place in an offline classroom.
Studies on collaborative learning show that the learners’ attitude to the process of
collaboration is an important factor to success, and similar trends have been observed in
flipped learning (Bishop & Verleger, 2013; Tucker, 2012). In the flipped learning classroom
lessons, a learner's leadership ability is emphasized, while their willingness to collaborate in
learning is also a key factor (Lim, Jin, Kim, & Jo, 2016. O'Flaherty & Phillips, 2015). This
can be explained by the concept of collaboration preference, which refers to the inclination
of learners to strive to achieve their team's common goals in a cooperative learning
environment (Johnson & Johnson, 2003). Kirschner, Paas, & Kirschner (2009) have also
noted that collaboration can have a positive impact on learning engagement in the learning
process, helping learners to retain information for long periods of time while simultaneously
developing a high level of skill. In other words, collaboration preference affects attitudes
toward learning, which affects cognitive learning engagement; this in turn affects academic
achievement (Kirkman & Shapiro, 2001; Lee, 2016).

Previous studies have cited the importance of self-regulated learning ability related to
learner characteristics as a key factor of learning engagement in learner-centered methods
of instruction, such as flipped learning (Cha & Eom, 2015; Goo & Yang, 2013; Jarvel,
Jarvenoja, Malmberg, Isohatdld, & Sobocinski, 2016). Self-regulated learning ability is the
learners ability to control their cognition, motivation, and behaviors to solve learning tasks
(Pintrich & DeGroot, 1990) and to actively participate in learning in terms of metacognitive,
motivational, and behavioral factors (Zimmerman, 1990). Learners perform their own tasks
by understanding the material on their own and checking for gaps in pre-class learning.
Therefore, the learner should monitor the overall learning process and establish a learning
strategy for effective learning. In addition, learners are also required to have self-regulatory
skills needed to facilitate the progress of learner-centered learning activities in the classroom
(Lee, Noh, & Chung, 2016; Sletten, 2015). Previous studies have shown that perceived task
is closely related to self-regulation (Garcia & Pintrich, 1994; Pintrich & De Groot, 1990).
Pintrich and his coworkers noted in their study that learners' task value is a predictor of self-
regulation (Garcia & Pintrich, 1994; Pintrich & De Groot, 1990). Self-regulated learning
skills can also be developed in collaborative learning, as well as in individual learning
(Hadwin, Jarvela, & Miller, 2011; Schunk & Zimmerman, 1997). Most learners perform
self-regulated learning when studying in small groups of two or more people better than
when they learn by themselves or when being taught by instructors (Perry, 1998; Perry,
VandeKamp, Mercer, & Nordby, 2002).

According to the above findings, it is likely that the task value of the online class,
collaboration preference in the offline class, and self-regulated learning ability at all stages
of flipped learning are important factors that predict an individual's engagement. Therefore,
this study analyzes the degree to which online task value and collaboration preference
predict learning engagement in flipped learning, while also examining self-regulated
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learning ability as a mediating variable. By exploring the structural relationships between
online task value, collaboration preference, self-regulated learning ability, and learning
engagement, it is expected that this study will be able to indicate potential directions for
designing instructional strategies that facilitate learning engagement in flipped learning.

Theoretical background

Flipped learning and learning engagement

Learning engagement, which indicates how voluntarily and actively an individual
participates in learning, is recognized as an important factor for predicting learning outcomes
(Kim, 2018; Kim et al., 2014). Engagement plays an important role in both learning and
academic achievement, and research on this topic is ongoing (Kahu, 2013). In general,
“engagement” has been interpreted as “participation,” but “engagement” in the learning
environment means that the learner's level of participation in activities is intensified
(Schaufeli & Salanva, 2007; Steele & Fullagar, 2009). This study defines learning
engagement as the quality of the effort and mental energy of learners in attempting to achieve
the desired learning outcomes, using the contents defined by Hu and Kuh (2002).

Learning engagement is reported to consist of three multidimensional recruitments
(Appleton, Christenson, Kim, & Reschly, 2006; Fredricks, Blumenfeld, & Paris, 2004;
Handelsman, Briggs, Sulivan, & Towler, 2005). First, cognitive engagement refers to
cognitive efforts to adjust behaviors in order to meet learning goals, such as learners
planning their own learning and using cognitive strategies (Appleton et al., 2006). Second,
emotional engagement implies either a desire for learning or a passion and interest in using
the knowledge in question (Appleton et al., 2006; Handelsman et al., 2005). The third,
behavioral engagement is represented by behavioral indicators, such as participating in
discussions or asking questions in class, which are easy to observe compared to other
engagement factors because they can be observed externally (Handelsman et al., 2005).

Considering that the teaching stage of flipped learning includes three stages (before,
during, and after class), it can be expected that learning engagement will be different for
each stage. Flipped learning consists of individual learners’ online learning in the pre-class
and the students’ interaction in classroom learning (Bishop & Verleger, 2013). Therefore, in
order for learners to immerse themselves in flipped learning successfully, the pre-class level
requires lesson plans for sufficient pre-class learning, monitoring of the learning process,
putting the plans into action, and conducting further studies. Efforts should be made to both
maintain self-directed learning and maintain motivation for learning by linking pre-class
learning contents with existing knowledge or interests. In the flipped learning classroom,
students learn how to apply knowledge by solving real problems rather than repetitive tasks;
in particular, they need to be immersed in helping each other to feel the differences between
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conventional learning and flipped learning while working as a team (Im, Kang, Lee, & You,
2016; Lee & Youn, 2017).

Flipped learning and task value

Task value refers to the student's evaluation of how important, useful, and interesting
the task is (Eccles & Wigfield, 1995). Pintrich (1999) suggests that students who value
learning tasks tend to have higher learning performance. Task value is also a predictor of
academic effort and subsequent achievement (Cole, Bergin, & Whittaker, 2008; Lawanto,
Santoso, Goodridge, & Lawanto, 2014). Students who find learning tasks worthwhile, are
more likely than other students to use deeper cognitive and metacognitive strategies, and to
successfully perform the learning task (Neuville, Frenay, & Bourgeois, 2007). In flipped
learning, the level of task value among the learners has a significant effect on pre-class
learning participation, in-class learning participation, and learning satisfaction (Kwon &
Chung, 2018). These results are consistent with the findings of previous studies which show
that task value has a significant effect on both learning participation (You & Song, 2013;
Jeong, 2012) and learning satisfaction (Ha, 2010; Lee & Yoon, 2012) in the online
environment. In particular, knowledge is not simply acquired, but is applied and synthesized
through various tasks during the process of flipped learning. At this point, learners should
believe that the online task they are performing is important and beneficial for achieving
positive results in the offline class component of flipped learning. In this regard, instructors
should develop and apply strategies to increase learners' sense of task value in flipped
learning (Kwon & Chung, 2018).

Flipped learning and collaboration preference

Flipped learning begins with an online video lecture course where students learn
concepts and then subsequently solve problems through discussion and collaboration with
fellow learners in classroom-based sessions. Therefore, the way that the learner's attitude is
formed toward the process of collaboration in classroom instruction can be an important
factor in determining learning outcomes (Bishop & Verleger, 2013; Tucker, 2012).
According to Lee's (2019) study, after applying flipped learning that utilizes collaborative
activities and interactions, such as various discussion activities between learners in the
classroom, learners feel more comfortable learning together and actually prefer collaborative
learning overall. In other words, flipped learning can enhance the collaboration preference
of learners. In addition, it was also reported that flipped learning has a higher impact on
learners with a high collaboration preference in terms of their learning plan subfactors, such
as self-directed learning ability. That is, in cases with high collaboration preference levels,
the flipped learning process enables learners to improve their ability to diagnose learning
needs, set goals for themselves, and identify resources for learning.
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Flipped learning and self-regulated learning

Learners' self-regulated learning ability is a major variable in measuring learning
performance (Park, Lee, & Song, 2007). In flipped learning, learners compose strategies,
such as understanding learning materials and adjusting learning speed. In this regard, self-
regulated learning is considered to be a very important factor for success (Sletten, 2015). In
the pre-class stage of flipped learning, learners adjust both their learning ability and how
much they learn in daily life or in school according to their learning ability when they need
to absorb the various learning materials provided by the instructor. In particular, it is possible
to proceed with learning by applying the learning method in various ways that are most
suitable for the individual in the process of pre-class learning, self-assessment, and mutual
confirmation, rather than only through media-based learning (Jung, 2017). In this sense,
flipped learning and self-regulated learning ability can be viewed as interconnected. Seo
(2015) reports on learners' various learning abilities and self-regulated learning abilities in
flipped learning classes in college. In particular, studies by Hamdan et al. (2013) have found
that in flipped learning, instructors can create videos or screencasts and upload them online,
enabling learners to proceed according to their individual learning ability or speed. In other
words, flipped learning assists students to modulate their learning curve. Kim (2015) found
that learners in actual classroom environments have discussions and debates, conduct project
learning, and solve problems based on what they learn, and that these activities eventually
lead to increased initiative, responsibility, and interaction regarding their own learning, thus
improving their self-regulation ability.

Relationship between Variables

According to a previous study on online learning, conducted on prior research into
flipped learning, the task value perceived by learners is expected to influence learning
engagement (You & Song, 2013). The task value, the learner's motivational variable, plays
a crucial role in encouraging active participation in learning activities, continuing learning
activities, and then development of the field of learning. This means that if a learner does
not feel that the learning task they are doing is fun or important, they will not continue
learning and give up halfway through (Packham et al., 2004); if they perceive value in  the
learning task they are doing, active learning engagement can form (Kwon & Choi, 2018). In
addition, the value of learners' tasks is closely related to self-regulation (Garcia & Pintrich,
1994; Pintrich & De Groot, 1990), and Pintrich and his colleagues noted in their study
targeting college students that learners' perception of task value is a predictor of self-
regulation (Garcia & Pintrich, 1994; Pintrich & De Groot, 1990).

Meanwhile, Kirschner, Paas, & Kirschner (2009) have noted that collaboration has a
positive effect on learning engagement in the learning process, helping learners to retain
information for a long time while simultaneously acquiring a high level of skill.
Collaboration preference also affects attitudes toward learning, which affects both cognitive



Global Creative Leader: Education & Learning Vol.9.No.6. 99

learning engagement and, in turn, academic achievement (Kirkman & Shapiro, 2001; Lee,
2016). Therefore, learners who are highly collaboration-oriented tend to learn and participate
actively and successfully in the collaborative activities that form part of learning process,
and collaboration preference is applied as predictable variables in learning outcomes. In
terms of the offline classroom learning component of flipped learning, self-regulated
learning ability can be developed not only in individual learning, but also in collaborative
learning (Hadwin, Jérvela, & Miller, 2011; Schunk & Zimmerman, 1997). Many learners
have reported increased self-regulation of learning when forming small groups of two or
more people as opposed to when studying alone or with teacher guidance (Perry, 1998; Perry
et al., 2002). In addition, according to previous studies, self-regulated learning ability is
expected to have a mediating effect on the relationship between online task value and
learning engagement and on the relationship- between collaboration preference and learning
engagement (Goo & Yang, 2013; Jarvela et al., 2016).

Research model and hypotheses

Based on prior research, this study assumes that both online task value and
collaboration preference have a direct influence on learning engagement. We also assume
that online task value and collaboration preference indirectly influence learning engagement
through the self-regulated learning ability. A structural equation model is used to investigate
the relationship between online task value, collaboration preference, self-regulated learning
ability, and learning engagement. In this study, online task value and collaboration
preference were set as independent variables, while self-regulated learning ability was set as
the mediating variable with learning engagement as the dependent variable. The research
model that illustrates the relationships between the variables is shown in Figure 1. The model
reflects the following four research hypotheses:

H1. Online task value and collaboration preference have direct effects on self-regulated
learning ability in flipped learning.

H2. Online task value and collaboration preference have direct effects on learning
engagement in flipped learning.

H3. Self-regulated learning ability has direct effects on learning engagement in flipped
learning.

H4. Self-regulated learning ability has a mediating effect on the relationships between
(1) online task value and collaboration preference and (2) learning engagement in flipped
learning.
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Figure 1. Research model

Method

Participants and data collection

This study conducted an online and offline survey in May 2019 involving 220 college
students who participated in a flipped learning class which opened at a 4-year "C" university
in Seoul. The flipped learning classes for the survey were selected by a syllabus. All flipped
learning classes consisted of online lecture contents and offline activities such as problem
solving, case study, and discussion. Before the survey, the instructors who ran the flipped
learning classes were notified of the purpose and contents of the study by e-mail, and the
suitability of the use of flipped learning in terms of this study was confirmed.

The final number of participants in the survey was 220, with 109 males (49.5%) and
111 females (50.5%). In terms of the distribution of grades, the third grade was the highest
with 109 (49.5%), followed by 39 fourth graders (17.7%), 37 second graders (16.8%), and
35 first graders (15.9%). Among the respondents, nursing and management economy majors
were most accounted for, with 69 respondents (31.4%), followed by 48 in the college of
education (21.8%) and 28 in the natural sciences (12.7%).
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Instruments

In this study, a questionnaire was used to measure online task value, collaboration
preference, self-regulated learning ability, and learning engagement level in flipped learning.
The measurement instrument for each variable was used by modifying the questions used in
a previous study. The revised questions were reviewed by three educational engineering
experts.

For online task value as the preliminary variable, we used six questions developed by
Artino and McCoach (2008) for use in online classes; for collaboration preference, questions
developed by Johnson and Johnson (2003) were used, while seven questions translated by
Yoon (2007) were also used. For self-regulated learning ability as the mediator variable,
MSLQ, designed by Pintrich and DeGroot (1990) and modified and translated by Ha (2005),
was used. The self-regulatory learning ability measurement tool is divided into 18 items split
into three sections (3 items for cognitive self-regulated learning ability, 10 for meta-
cognitive self-regulated learning ability, and 5 for resource management self-regulated
learning ability). In terms of learning engagement—the dependent variable—we used You's
(2011) measurement tools, who translated the questions of Handelsman et al. (2005) by
modifying them to fit the context of flipped learning. The learning engagement measurement
tool consists of a total of 20 items split into three sub-factors (9 items for cognitive
engagement, 5 for emotional engagement, and 6 for behavioral engagement). We used
Likert's 5-point scale (1 = not at all, 5 = very much) to measure all the questions.

Data analysis

The analysis was carried out as follows. First, frequency analysis was conducted to
confirm the demographic characteristics of survey respondents. Second, the reliability and
validity of the measurement tools were verified through confirmatory factor analysis and
reliability analysis. Third, descriptive statistics were calculated to examine normality. Fourth,
Pearson correlation analysis was conducted to find the correlation between variables. Fifth,
to verify the research problem, the structural equation model was set up and the path analysis
was performed. The mediating effect was verified using the Bootstrapping technique.

Results

Descriptive statistics and correlation analysis

For structural equation analysis, the normal distribution of collected data was first
verified. For the normal distribution test, the mean, standard deviation, skewness, and
kurtosis of each variable were checked. As shown in Table 1, the mean of the variables
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ranged from 3.22 to 3.91, with standard deviations ranging from .55 to 1.01. The absolute
value of the skewness was distributed between .08 and .88, while the kurtosis was
between .02 and .97. Because the absolute value of the skewness is less than 2 and the
absolute value of the kurtosis is less than 7, the current data met the assumption of
multivariate normal distribution (Curran, West, & Finch, 1996). To analyze the relationship
among measurement variables to be used for structural equation model analysis, correlations
among measurement variables were examined. The correlations between the variables
ranged from .22 to .77, with all the results statistically significant. There was no
multicollinearity problem as all variance inflation factors (VIF) were lower than 10.

Assessment of measurement model

Before verifying the research model, we calculated the goodness-of-fit indices for the
measurement model using maximum likelihood estimation. The results showed that the
measurement model had a good fit with the collected data (RMSEA=.069, SRMR=.0401,
CFI1=.949, TLI=.940). Looking at the evaluation criteria of the main goodness-of-fit indices,
the RMSEA and SRMR values are considered suitability good if lower than .05 and suitability
acceptable if lower than .08. If the CFI and TLI values are approximately .9 or above, the
model is considered appropriate (Browne & Cudeck, 1993; Kline, 2011; Schermelleh-Engel,
Moosbrugger, & Miuller, 2003).

In this study, convergent validity was assessed by factor loading and Average Variance
Extracted (AVE). The factor loadings ranged from .70 to .87 and AVEs ranged from .67
to .82, indicating good convergent validity, since all of the factor loadings and AVES were
higher than .50. All of the correlations between the latent variables were lower than .90
(ranged from.46~.74), thereby affirming the discriminant validity among latent variables
(Kline, 2011).
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Table 1. Descriptive Statistics and Correlations for variables

Mf/fr‘i‘;‘;rlre‘e”t 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19
oTv(1) 1

oTvV(2) 666" 1

OTV(3) 585~ 647" 1

OTV(4) 535™ 623" 737" 1

OTV(5) 553" 595™ .688™ .774™ 1

OTV(E) 589 675 586 636~ 6327 1

CP(1) 300 .328™ 3117 .364™ 359 3517 1

CP(2) 282 349" 356" 318" 334" 3417 7727 1

CP@) 222" 271 301" .235™ .266™ 287" .634™ 723" 1

CP@) 305" 359 3467 .328™ 3657 379 654 669" 669" 1

CP(B) 275 333" 340" 340" 362" .405™ 660" 682" 656~ .721 1

CP(B)  .256™ 299 253" 287" 3117 267" 5607 528™ 593" 5977 6317 1

CP(7) 205 377" .326™ .208™ 326 .333™ 576™ .523™ 5207 709" 669" 613" 1

LE(1)  .3197 403" .445™ 4377 4507 477" 418" 3827 3877 424" 3897 3197 4577 1

LE(Q) .335™ .381™ .514™ .486™ .487™ 388" 468" 514 524" 466 503 448" 450" 644" 1

LE@)  .406™ .421™ .479™ 497" 492" 425" 414 4177 396 431" 4737 417" 449 644 7627 1
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ok

ok

-

SLE(1) 478" 467" 522" 531" 523" 492" 423" 385" 334" 401" .389" 344 345" 536" 606 .606 1

SLE(2) 447" 463" 568" 575" 558" 492" 483" 503" 454" 447" 509" 442" 382" 550" 633" 620 5977 1

SLE(3) .314™ .396™ 502" 507" .489™ 421" 500™ 553" 509" 487" 5117 394 401" 4727 629" 593" 641”726 1
Mean 383 387 361 377 378 391 334 341 338 361 357 347 365 368 322 322 376 337 346
S.D 888 874 1016 985 .910 879 .954 973 926 .871 921 990 941 716 .918 805 771 550  .600

Skewness -531 -818 -563 -888 -726 -.644 -348 -370 -263 ~-333 -287 -423 -540 -344 -145 -196 -491 -116 .085
Kurtosis -153 .978 0063 .671 .646 243 108  -131 .042 .053 -122 ~-148 .247 -278 -522 -58 424 744 024

Note: n= 220, ** p<.01

OTV= Online task value, CP= Collaboration preference, LE(1)=Cognitive learning engagement, LE(2)=Emotional learning engagement,
LE(3)=Behavioral learning engagement, SLE(1)= Cognitive self-regulated learning ability, SLE(2)= Meta-cognitive self-regulated learning
ability, SLE(3)= Resource management self-regulated learning ability
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Validation of research model

As a result of verifying the research model, the research model showed good fit with
the collected data as judged by the suggested criteria (RMSEA=.069, SRMR=.040, CF1=.949,
TLI1=.940). Based on the result of conducting the path analysis of latent variables to examine
the relationship between the variables, the influence of the relationships between all of the
variables was significant (see Table 2). First, the standardization coefficient of online task
value regarding self-regulated learning ability was .494 and was thus found to have positive
influence (p<.001). Second, the standardization coefficient of online task value on learning
engagement was .347, which can be interpreted as statically significant (p<.001). Third, the
standardization coefficient of collaboration preference on self-regulated learning ability
was .496 (p<.001). Fourth, collaboration preference had a positive effect on learning
engagement and had a standardization coefficient of .212 (p<.01). Fifth, self-regulated
learning ability had a positive effect on learning engagement and a standardized coefficient
of .553 (p<.001).

Table 2. Path coefficients of the structural model

Estimates Standardized

Path ) S.E. C.R.
(B) Estimates(f)

self-regulated learning ability «— online task value AL5xE* 494 .064 6.473
self-regulated learning ability « collaboration

368%** 496 055 6.682
preference
learning engagement «— online task value 274%x* .347 057 4.804
learning engagement «— collaboration preference .148** 212 .047 3.175
learning engagement « self-regulated learning ability =~ .518%** 553 .088 5.884

** p<.0l, ¥** p<.001

Mediation analysis

After verifying the relationships between the variables, the direct, indirect, and total
effects were verified by decomposing the effects of the research model (see Table 3). First,
direct effects mean that independent variables directly affect dependent variables. Next,
indirect effects, unlike direct effects, imply an influence between independent and dependent
variables through intermediate variables, which are called mediating variables. Finally, total
effect refers to the sum of the direct and indirect effects (Yu, 2012). Variables can be
considered to have mediating effects when independent variables are judged to have
significant indirect effects on dependent variables. To verify this, Bootstrapping was
extracted 5,000 times in total and mediated.
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The effects of online task value and collaboration preference on learning engagement
and direct effects, as well as the indirect effects on the verification of the mediating effects
of self-regulated learning ability, are as follows. First, among the total effects of online task
value on learning engagement, the direct effect on online engagement value was .347
(p<.001). The indirect effect on learning engagement through self-regulated learning ability,
which is an online variable of task value, was .273 (p<.001). Therefore, self-regulated
learning ability, which is a mediator in the relationship between online task value and
learning engagement, was found to have a partial mediating effect. Next, out of the total
effects of collaboration preference on learning engagement, the direct effect of collaboration
preference on learning engagement was .212, and was statistically significant (p<.01). The
indirect effect of collaboration preference on learning engagement through self-regulated
learning ability as a mediating variable was .274 (p<.001). Therefore, self-regulated learning
ability, which is a mediator in the relationship between collaboration preference and learning
engagement, was found to have a partial mediating effect.

Table 3. Total, direct, and indirect effects among variables

. Direct Indirect Total
Variables
Effect) Effect Effect
self-regulated learning ability < online task value 497 A - 494 x%*
self-regulated learning ability « collaboration
A96%H* - A496%H*
preference
learning engagement «— online task value 347%x* 2773F** .620%**
learning engagement «— collaboration preference 212%* 2774%** A486%**
learning engagement « self-regulated learning ability 553 & - 553%%*

** p<.01, *** p<.001

Based on the above results, the standardized coefficients and significant paths of the
research model are presented in Figure 2.

The summary of the verification results for the research hypotheses is as follows. First,
both online task value and collaboration preference in flipped learning have positive effects
on learning engagement. Second, online task value and collaboration preference also have
positive effects on self-regulated learning. Third, self-regulated learning ability positively
influences learning engagement in flipped learning. Fourth, online task value and
collaboration preference in flipped learning have positive effects on learning engagement by
mediating self-regulated learning ability.
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Figure 2. Research model with standardized path coefficients

Discussion and conclusion
Discussion

This study examined the structural relationship between online task value, collaboration
preference, self-regulated learning ability, and the learning engagement of students. Findings
shows that online task value and collaboration preference are factors influencing self-
regulated learning ability. In other words, in the flipped learning environments, where the
learner adjusts the online and offline learning process, the self-regulated learning ability of
the learner is significant. Findings in this study are important in that they extend the outcome
variables of flipped learning by considering learning engagement, as well as academic
achievement, competency, and satisfaction. Based on the results of this study, the
conclusions regarding instructional design aspects for successful implementation and
diffusion of flipped learning are as follows.

First, this study verifies that online task value and collaboration preference are
influential factors of self-regulated learning ability. The confirmation that online task value
significantly influences self-regulated learning ability lines up with the findings of previous
studies (Garcia & Pintrich, 1994; Pintrich & De Groot, 1990). Instructors need to recognize
the importance of online task value and to promote self-regulated learning ability in the
flipped learning environment. The results show that collaboration preference as a learner
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variable has a significant direct effect on self-regulated learning ability in the offline class
of flipped learning. In the offline class of flipped learning, learners work together to solve
authentic problems or produce results; this implies that a high degree of collaboration
preference will influence the self-regulated learning ability in flipped learning. Learners with
a high degree of collaboration preference will actively participate in the offline class and
manage, monitor, and self-reflect on their learning in order to complete a group task. This
result also supports the findings from previous studies by Perry (1998) and Perry et al. (2002).
However, due to a lack of relevant previous research, it is necessary to add further research
regarding collaboration preference and self-regulated learning ability in the future.

Second, online task value and collaboration preference had a significant positive
influence on learning engagement. This finding is consistent with previous studies by both
You and Song (2013) and Kwon and Choi (2018). This also supports the idea that the task
value as perceived by learners is an important factor in inducing learners to work and
actively participate in classes (Marks, 2000; Newmann, Wehlage, & Lamborn, 1992). In
other words, in flipped learning, the more value learners place on online pre-class tasks, the
higher their level of learning engagement. Therefore, instructors need to design materials
that are usefulness, important, and interesting when preparing online pre-classes. The
finding that collaboration preference significantly influences learning engagement is
consistent with prior studies (Kang et al., 2010; Long & Colden, 2006). It is also in line with
Kim's (2018) finding that the higher the level of interaction among learners in flipped
learning, the better the learning engagement. It further supports the results of Lim and
colleagues (2016), who found that learners with high collaboration preference are more
likely to engage in learning and prefer to participate in collaborative tasks. This is related to
the result that active collaborative learning improves learning engagement in the classroom
(Blasco-Arcas, Buil, Hernandez-Ortega, & Sese, 2013). Therefore, in order to improve
participation in flipped learning, it is necessary to prepare in-class activities that reflect
learners’ characteristics and to provide learning guidance for low-level learners by checking
the collaboration preference of the learners.

Third, self-regulated learning ability has a significant effect on learning engagement in
flipped learning. This result is meaningful in verifying the importance of the learner variable
as an antecedent of student learning outcomes in flipped learning. Also this finding concurs
with those of previous studies (Jarveld et al., 2016; Pellas, 2014; Sun & Rueda, 2012). If
learners voluntarily and actively control the overall learning process in flipped learning, their
learning engagement will be better. In other words, learners with high self-regulated learning
abilities can expect higher levels of learning engagement; therefore, the instructors need to
develop and apply strategies to increase learners' self-regulated learning ability in flipped
learning.

Fourth, in the flipped learning environment, self-regulated learning ability significantly
mediates the relationship between online task value and learning engagement. In other words,
online task value not only has a significant positive influence on learning engagement, but
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also has an indirect effect on learning engagement through the mediation of self-regulated
learning ability. Therefore, when designing an online task, instructors need to develop
strategies to increase learning engagement according to the learner's self-regulated learning
ability level (Pellas, 2014; Sun & Rueda, 2012).

Last, self-regulated learning ability plays a mediating role between collaboration
preference and learning engagement in flipped learning. That is, collaboration preference
not only has a significant positive influence on learning engagement, but also has an indirect
effect on learning engagement through the mediation of self-regulated learning ability.
Learners may need to practice self-regulated learning skills to become more self-directed
and learn effectively in flipped learning environments (Sletten, 2017). In addition, to
encourage learning engagement, it is necessary to reinforce the role of the instructor as a
facilitator in offline classes (Tawfik & Lilly, 2015). The instructor in flipped learning takes
on a different role than in traditional lecture-based instruction (Hamdan et al., 2013). Their
role becomes one of a facilitator who monitors learning progress and provides individualized
support in consideration of collaboration preference and self-regulated learning ability.
However, since there are not enough previous studies verifying the indirect relationship
between collaboration preference, self-regulated learning ability, and learning engagement,
it is necessary to actively conduct follow-up studies in order to clarify the structural
relationship of this model.

Limitations and suggestions for future research

Based on the results of this study, suggestions for further research are as follows. First,
the data were collected using convenience sampling method. The sample consisted of 220
students who participated in flipped learning classes from a single university. Therefore, it
seems necessary to conduct follow-up studies that collect a larger sample with stronger
statistical power.

Second, while the survey was on the experiences of flipped learning classes in various
subjects, a limitation is that it does not strictly examine whether the individual flipped
learning class experienced by the learners was properly designed and/or implemented. If
flipped learning is not properly executed, it may be difficult to get the expected results, as
instruction design, development, and implementation are highly important in flipped
learning. Therefore, in future research, it is necessary to grasp the design and implementation
level of flipped learning regarding individual learners, and then carefully select the subjects
for research.

Third, the number of flipped learning classes experienced by learners who participated
in the survey varied widely from one to five. Since it is possible that the number of flipped
learning experiences had various effects on learning engagement, it is necessary to confirm
empirically whether different results can be produced depending on the number of flipped
learning classes undertaken. In subsequent studies, it is necessary to investigate the
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relationship between accumulated flipped learning experiences and the learning engagement
of those who experience flipped learning.

Fourth, this study was mainly based on students' self-reported perception of flipped
learning. The questionnaire items were intended to measure thoughts, attitudes, preferences,
and behaviors at the individual learner's level, which has limitations in terms of objectivity.
For this reason, it is necessary to conduct in-depth studies on the factors affecting learning
engagement by using case studies and interviews, as well as survey methods.

Finally, in this study, the variables of learner characteristics were selected as preceding
factors and mediators to explore the effects on learning engagement. In terms of instructional
design, it is necessary to consider a wide range of variables that may affect learning
engagement. It is hoped that further discussions will be had to ensure that flipped learning
is effectively designed and actively applied in higher education through more sophisticated
empirical research.
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