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Abstract
To understand the relationships between flipped learning, self-regulated online learning and academic procrastination, 
this study constructs a mediation model to examine the impact of flipped learning on pre-service teachers’ self-regulated 
online learning behaviors and academic procrastination. A total of 396 pre-service teachers enrolled in a university in Tur-
key participated in the study, 306 (77.3%) of the participants were female and 90 (22.7%) were male. Three different data 
collection tools were used in the study: Flipped Learning Scale, Self-Regulated Online Learning Questionnaire, and The 
Scale of Academic Procrastination. Path analysis technique was used to analyze the data. The study found that while learn-
ing support, the dimension of the flipped learning scale, predicts self-regulated online learning in a significant and positive 
way, self-regulated online learning predicts academic procrastination in a significant and negative way. One unit increase 
in learning support increases students’ self-regulated online learning by 0.25 units (t = 5.05; p < .001). On the other hand, 
a one-unit increase in self-regulated online learning decreases students’ academic procrastination by 0.54 units (t = -12.80; 
p < .001). In addition, self-regulated online learning has a full mediating effect in the relationship between learning support 
and academic procrastination.
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Introduction

As more students enroll in online courses, more research has 
started to focus on the ways to support student learning in 
this kind of environment. Self-regulated learning strategies 
and procrastination in online learning settings have become 
more important as the students and instructors are not physi-
cally present. While designing student-centered learning set-
tings have always been valued in face-to-face learning (Han-
nafin & Land, 1997), this has also been prioritized in online 
education (Means et al., 2009). Although designing of such 
online learning environments remains a challenge, flipped 

learning model has started to be used by researchers as an 
alternative to create student-centered learning environments. 
It is one of the innovative pedagogical approaches with the 
use of technology in education (Cheng et al., 2019; Sun 
et al., 2017). Considering the importance of self-regulated 
learning behaviors and academic procrastination in learning, 
especially in online learning environments, this study aimed 
to investigate the relationship between pre-service teachers’ 
perceptions of the flipped model, use of self-regulated online 
learning, and academic procrastination. The study was con-
ducted to understand which features of flipped learning are 
primarily responsible for self‐regulated skills and academic 
procrastination.

Conceptual Framework

Academic Procrastination

Procrastination refers to the tendency of a person to post-
pone performing important tasks, despite knowing that 
the delay would be worse (Ferrari et al., 1995; Solomon & 
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Rothblum, 1984; Steel, 2007). Similarly, academic procrasti-
nation refers to a tendency of a person to postpone academic 
related actions, such as studying or completing assignments 
(Rabin et al., 2011; Steel & Klingsieck, 2016). Academic 
procrastination usually concludes with unsatisfactory aca-
demic results, including time management issues with a 
result of a decrease in course accomplishment (Akinsola 
et al., 2007) and emotional upset (Solomon & Rothblum, 
1984). To date, several studies researched academic pro-
crastination behaviors of students. For instance, in 2007, 
Steel found that 80–95% of students accepted procrastination 
and 50% of them were found to have problematic academic 
procrastination. Similarly, in 2015, You reported that 70% 
of students admitted procrastination.

Previous studies have examined the reasons of procrasti-
nation and its correlation with different kinds of variables. 
For instance, one of the most cited articles which was con-
ducted almost three decades ago (Solomon & Rothblum, 
1984) examined students’ reasons to procrastinate. It was 
found that academic procrastination was not simply related 
with poor study habits or time management issues, rather 
it involved behavioral, affective, and cognitive components 
(Solomon & Rothblum, 1984). In other studies, a negative 
correlation was found between academic achievement and 
procrastination (Kim & Seo, 2015; You, 2015). While there 
is a correlation between procrastination and several different 
kinds of variables, self‐regulation, self‐efficacy, and self‐
esteem have been studied in the academic procrastination 
literature (Klassen & Kuzucu, 2009).

Procrastination was usually found to be associated with 
a lack of self-regulation and low confidence in accomplish-
ment (Steel, 2007). Procrastination is considered to be a kind 
of anti‐motivation that is a failure of self‐regulation (Ferrari 
et al., 2005). Individuals with high level of self-efficacy for 
self-control tend to be less prone to procrastination (Senécal 
et al., 1995; Tan et al., 2008). Additionally, chronic pro-
crastinators were found to fail to effectively organize per-
formance skills and perform worse under pressure (Ferrari, 
2001).

As the previous studies reported procrastination usu-
ally negatively influences student academic achievement, 
it is important to identify reasons and factors that lead 
academic procrastination. Since a negative correlation is 
found between academic performance and procrastination 
in empirical studies (e.g., Beswick et al., 1988; Goroshit & 
Hen, 2021; Kim & Seo, 2015; Wesley, 1994; You, 2015), 
understanding the effects of students’ self-regulated learning 
behaviors on academic procrastination is important.

Academic Procrastination and Self‑Regulation

Understanding the relationship between self-regulation 
and procrastination is important as students’ self-regulated 

learning strategies can be improved. Self-regulated learn-
ing is defined as the approach by which students achieve 
personal learning objectives (Zimmerman, 1989). Self-reg-
ulated learners are “metacognitively, motivationally, and 
behaviorally active participants in their own learning pro-
cess” (Zimmerman, 1989, p. 329). As a result, they can keep 
track of their progress and adapt strategies accordingly. On 
the other hand, poor self-regulated learners often fail to use 
effective learning strategies; thus, experience anxiety and 
fear of failure (Zimmerman, 1989). Similar characteristics 
have also been observed among academic procrastinators. 
Thus, academic procrastination was found to be related to 
poor self-regulatory skills (Cao, 2012; Choi & Moran, 2009; 
Park & Sperling, 2012).

A direct evidence between academic procrastination and 
time management of students was found in some empiri-
cal studies published to date. For instance, in Cao (2012) 
study 125 students were categorized as active, passive, 
and non-procrastinators. Active procrastination was found 
to be related with “maladaptive motivational and behavio-
ral traits” which were also described in literature related 
to self-regulated learning. In Cao’s study, active procras-
tinators found to have “low mastery-approach goal, high 
performance-avoidance and work-avoidance goal, and low 
intrinsic motivation and task value” (p. 515). Similarly, in 
another empirical study, Park and Sperling (2012) estab-
lished a link between academic procrastination and a lack 
of self-control and low procrastinator students reported 
better time and work environment management than high 
procrastinators. In a recent study by Wolters and colleagues 
(2017), self-regulated students who know when and how 
long they study would increase their academic achievement 
by avoiding delays. The researchers found that students who 
have time management skills tend to use various regulatory 
strategies more often (Wolters et al., 2017). According to 
the study, a self-regulated learning model incorporating time 
management can assure a suitable framework to understand 
the academic procrastination of students.

Self‑Regulation and Flipped Learning

Flipped learning model has gained popularity among 
instructors looking for alternative ways to traditional teach-
ing methods. Broadly, flipped learning is a pedagogical inno-
vation which outside of class by previewing course materi-
als and completing tasks in class (Hwang et al., 2015). In 
more detail, in the flipped learning approach, the instructor 
creates instructional videos and resources for students to 
watch in preparation for classes. Then, the students self-
study those materials and gain content knowledge before the 
class. Afterwards, they carry out activities such as hands-on 
practice, application, peer interaction, and teacher feedback 
in class (Akçayır and Akçayır, 2018; Hwang et al., 2015). 
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The flipped learning approach provide a student-centered 
approach with active and interactive in-class sessions 
(Akçayır and Akçayır, 2018; Strelan et al., 2020) and posi-
tive changes in students’ success, motivation, engagement, 
and satisfaction (Al-Zahrani, 2015; Sun et al., 2017; Thai 
et al., 2017). Considering the scope of teacher competencies 
and teacher education programs, adopting various and effec-
tive instructional strategies such as flipped learning model 
would be beneficial for pre-service teachers. In fact, several 
studies found flipped learning method as effective in teacher 
education (Debbağ & Yıldız, 2021; Lee & Martin, 2019; 
Nikitova et al., 2020; Yurtseven Avci et al., 2021).

There are various types of flipped learning approaches 
that can be planned based on the students' requirements 
and the class's fit. El Miedany (2019) classified the flipped 
learning models as standard inverted classrooms, discussion-
focused flipped classrooms, demonstration-oriented flipped 
classes, faux-flipped classroom, group-based flipped class-
rooms, virtual flipped classrooms, and flipping the teacher. 
In this particular study, the students’ perception of the vir-
tual flipped classroom model was studied where lecture 
videos were shared with students and their work collected 
online via learning management system.

Student self‐regulation and engagement in learning are 
the core elements of flipped learning mentioned in the lit-
erature (Shyr & Chen, 2018; Sletten, 2017). As students are 
required to self-study and preview course content outside of 
class, they need to have self-regulation behaviors to learn 
and to be ready for in-class activities. In a traditional learn-
ing environment, careful instructional design and develop-
ment can be helpful for learners to regulate their learning 
(Paris & Winograd, 2003). In a technology‐based learning 
setting, individuals need more intensive instructional sup-
port to self-regulate their learning (Azevedo & Hadwin, 
2005; Chen et al., 2013). Especially in technology‐based 
learning environments, integrating instructional techniques 
that support self-regulated learning is more significant for 
instructors. As mentioned in Shyr and Chen, (2018) study, 
creating supportive technology‐based flipped learning envi-
ronments should be studied more to understand which fea-
tures of flipped learning are primarily responsible for aca-
demic self‐regulation behaviors.

In a few studies, the influence of the flipped model on 
self-regulated learning behaviors of students is examined. 
For instance, in Sletten (2017) study, 76 students who reg-
istered in a flipped classroom course were asked about their 
self-regulated learning behaviors and perceptions of the 
model. Students' perceptions of the model were proven to be 
a favorable predictor of their usage of self-regulated learn-
ing strategies, including “study strategies, metacognition, 
self-talk, interest enhancement, effort, and help-seeking” (p. 
355). Sletten (2017) also suggested that while out-of-class 
videos are important in flipped learning, in order for students 

to effectively learn from videos and to become more self-
directed learners, they need to practice self-regulated learn-
ing abilities. In Chen et al. (2014) study, students who have 
low self‐regulated skills struggled in the flipped learning. 
These students had failed in out-of-class preparation; thus, 
felt behind in class activities. In a meta-analytical flipped 
learning study of nursing education, Tan et al. (2017) found 
that self-learning abilities of students in flipped environ-
ments improved significantly better compared to traditional 
classrooms. In addition, Shyr and Chen (2018) measured 
self-regulated learning as a variable in understanding the 
flipped learning approach. The study found self-regulated 
learning as an important variable for the success of flipped 
learning. Students who took the flipped classroom with self-
regulated learning support performed better than the stu-
dents who enrolled flipped classrooms without self-regulated 
learning support.

Flipped Learning and Academic Procrastination

While research points to the negative outcomes of academic 
procrastination (Akinsola et al., 2007; Kim & Seo, 2015; 
Solomon & Rothblum, 1984; You, 2015), a few studies 
examined the influence of specific teaching strategies in 
preventing procrastinating behaviors (e.g., Svartdal et al., 
2020; Zacks & Hen, 2018). Svartdal and colleagues iden-
tified factors that may “foster or facilitate procrastination 
(such as large degree of freedom in the study situation, long 
deadlines, and temptations and distractions), document their 
research basis, and provide recommendations for changes in 
these factors to reduce and prevent procrastination” (Svart-
dal et al., 2020, p. 1). While some of the recommendations 
are directly related to the student, some can be used by the 
instructors of the course. These include designing a detailed 
syllabus with a timeline, deadlines, course objectives, and 
resources (Svartdal et al., 2020), having closer sub-goals 
than distant goals (Steel et al., 2018), breaking assignments 
into manageable chunks (Bandura, 1997), and designing 
group work with subtasks (Weber & Hertel, 2007).

A few researches examined the correlation between the 
flipped learning model and academic procrastination. In 
a study conducted in 2018, AlJarrah, Thomas, and Shehab 
examined students’ learning behaviors in a flipped class. The 
researchers used learning analytics data to explore students’ 
behavioral patterns and its relationship with performance. The 
study found all of the students tend to access course materials 
late, specifically on the lecture day. The researchers explained 
this by stating it from students’ perspectives. Students might 
have thought it is better to access the videos right before the 
class so that they can use their fresh information on their in-
class assignments. Thus, the researchers found procrastination 
behavior in all three performance groups in a flipped class-
room. Recently, Abuhmaid and Mohammad (2020) explored 
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the impact of flipped learning model on academic procrasti-
nation behaviors. 80 students were divided into two and one 
group was taught by traditional model and the other taught by 
flipped learning model. Flipped learning was found to have 
no significant impact on academic procrastination. However, 
the students showed a positive attitude toward learning with 
the flipped model. The researchers suggested using additional 
efforts that can help students to tackle their procrastination. 
As the researchers conclude while the teaching model has an 
important role in learning, there can be lots of teaching strate-
gies in the flipped learning approach that influence students’ 
procrastination.

Research Goals

As a few studies examined the correlation between the 
flipped learning model and academic procrastination, based 
on this gap in the literature, there is a need for additional 
research where the relationship between pre-service teach-
ers’ perceptions of the flipped model and academic procras-
tination are investigated. To address this need, the aim of 
this study was to examine the relationship between students’ 
perceptions of the flipped model, use of self-regulated online 
learning, and academic procrastination. To understand the 
features of flipped learning that are related to self‐regu-
lated skills and academic procrastination, the following 
research questions were explored: are students’ perceptions 
of a flipped learning predictive of their self-regulated online 
learning strategy use?, does self-regulated online learning 
strategies predict academic procrastination?, are students’ 
perceptions of a flipped learning predictive of their academic 
procrastination?, and has self-regulated online learning a 
mediating effect between flipped learning and academic pro-
crastination? Based on these research questions and related 
literature, the following four hypotheses were formed:

Hypothesis 1: perceptions of a flipped approach predict 
self-regulated online learning strategy use.
Hypothesis 2: self-regulated online learning strategies 
predict academic procrastination.
Hypothesis 3: perceptions of a flipped approach predict 
academic procrastination.
Hypothesis 4: self-regulated online learning mediates 
the relationship between flipped learning and academic 
procrastination.

Method

Study Group

The study utilized a cross-sectional survey design where 
three questionnaires focused on flipped learning perceptions, 

self-regulated online learning, and academic procrastination 
was distributed to participants at the time of conclusion of 
the semester. Each questionnaire consists of multiple ques-
tions that reflects students’ perceptions on these constructs. 
The participation was entirely voluntary, and all informa-
tion was gathered via google forms. The sample consisted 
of 396 pre-service teachers enrolled in a public university in 
Turkey, 306 females (77.3%) and 90 males (22.7%), aged 17 
and 22 years old. The questionnaires were administered at 
the 14th week of a sixteen-week semester via Google Forms. 
All questions were marked mandatory in the Google Forms 
to avoid missing values. The participants were reached 
through the learning management system and social media 
platforms. Students from six different education departments 
were among the attendees.

The classes in this particular study were delivered online 
by using various communication platforms such as video, 
forums, chat and asynchronous and synchronous meetings. 
The instructors and the students of the classes were not phys-
ically together. Thus, virtual flipped classroom model was 
used to deliver the classes. The lecture videos were shared 
with students and their work collected online via learning 
management system. The students watched and listened the 
videos at home and then the interactive part of the classes 
was performed in virtual synchronized classroom.

Instruments

Three different data collection tools were used in this study: 
Flipped Learning Scale (FLS), Self-Regulated Online Learn-
ing Questionnaire (SOL-Q), and The Scale of Academic 
Procrastination (SAP).

Flipped Learning Scale (FLS)

The Flipped Learning Scale (FLS) was used to measure 
students’ perceptions of the flipped model. The FLS was 
developed by Ersoy and colleagues (2022). The scale con-
sists of 22 items and has three-dimensions. These dimen-
sions are; preparation to learn, learning support, motiva-
tional interaction. Preparation to learn dimension includes 
items related to activities that assist students in preparing 
for class. Learning support dimension refers to both the 
overall structure and specific characteristics of the flipped 
design that help students learn, such as offering relevant 
tools and information, ensuring a learning environment 
that is student-centered, and the instructor guidance to sup-
port students. Motivational interaction dimension contains 
items on student involvement, motivation, and general 
satisfaction, as well as items linked to peer and instruc-
tor interaction. Within the scope of the scale's validity 
investigation by Ersoy et al. (2022), for construct validity, 
exploratory and confirmatory factor analysis were used. 
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According to the exploratory factor analysis, the FLS had 
a three-factor structure and the explained total variance 
was 57.59%, and the factor loads varied between 0.501 
and 0.822. Based on the confirmatory factor analysis, the 
following values were calculated χ2/df = 3.57, NFI = 0.96, 
CFI = 0.97, GFI = 0.84, AGFI = 0.80 and RMSEA = 0.08. 
Internal consistency reliability coefficient for the whole 
scale was found 0.93. The validity and reliability analysis 
findings of the FLS undertaken as part of this study's scope 
are presented in Table 1.

Self‑Regulated Online Learning Questionnaire (SOL‑Q)

The Self-Regulated Online Learning Questionnaire (SOL-
Q) was used to measure students’ self-regulated online 
learning. The SOL-Q was developed by Jansen et  al. 
(2017). The questionnaire adaptation to Turkish has been 
carried out by Yavuzalp and Özdemir (2020). SOL-Q 
consists of 36 items and has five dimensions. These 
dimensions are; “metacognitive skills, help-seeking, time 
management, persistence, and environmental structur-
ing” (Jansen et al., 2017, p. 13). In this present study, the 
evaluation was made by taking the total score of SOL-Q, 
not on the basis of sub-dimensions. The construct valid-
ity was examined using exploratory and confirmatory fac-
tor analysis techniques by Yavuzalp and Özdemir (2020). 
Based on the exploratory factor analysis in Yavuzalp and 
Özdemir’s (2020) study, SOL-Q has five-factor structure, 
the total eigenvalue was 22.34, the total explained variance 
was 62.06%, and the factor loadings varied between 0.393 
and 0.906. Based on the confirmatory factor analysis, the 
following values were calculated χ2/df = 4.21, NFI = 0.98, 
NNFI = 0.98, CFI = 0.99, GFI = 0.82, AGFI = 0.79 and 
RMSEA = 0.071. The internal consistency reliability coef-
ficient for the whole scale was found as 0.96 by Yavuzalp 
and Özdemir (2020). The validity and reliability analy-
sis findings of SOL-Q conducted within the scope of this 
research are presented in Table 1.

The Scale of Academic Procrastination (SAP)

The Scale of Academic Procrastination (SAP) was used to 
measure academic procrastination behaviors of students. The 
SAP was developed by Ocak and Bulut (2015) consisting 
38 items with four dimensions. These dimensions are; aca-
demic perfectionism, perceived quality of academic duty, 
negative perception of teachers, and irresponsibility. In this 
present study, the evaluation was made by taking the total 
score of SAP, not on the basis of sub-dimensions. Based 
on the exploratory factor analysis, Ocak and Bulut (2015) 
found that the factor loads of the SAP varied between 0.516 
and 0.815, the total explained variance was 53%, and total 
eigenvalue was 0.60. The internal consistency reliability 
coefficient calculated by Ocak and Bulut (2015) was deter-
mined as α = 0.94 for the total of the scale. The validity and 
reliability analysis findings of SAP undertaken as part of this 
study's scope are included in Table 1.

Validity and Reliability Analysis 
of the Measurements

The validity and reliability analysis of the measurements 
were made in this particular study. First level confirmatory 
factor analysis technique was used to reveal the construct 
validity of the measurements. In addition, internal consist-
ency coefficient was used in the reliability analysis of the 
measurements. Based on these analyses, the validity and 
reliability findings of the measurements are given in Table 1.

Data Analysis

First, the conceptual framework of the hypothetical model 
was created. Then, the model was tested. The statistical 
methodology stages of this research are as follows:

Hypothetical Model Development

While creating the hypothetical model, the literature on aca-
demic procrastination was searched. Within the scope of this 
literature, general information and findings about academic 
procrastination and the factors affecting it were obtained. In 
addition, studies that reveal the relations between the vari-
ables in the hypothetical model have been reached (Cao, 
2012; Chen et al., 2014; Choi & Moran, 2009; Ferrari et al., 
2005; Klassen & Kuzucu, 2009; Park & Sperling, 2012; 
Senécal et al., 1995; Shyr & Chen, 2018; Sletten, 2017; 
Steel, 2007; Tan et al., 2008, 2017). In addition to the lit-
erature, twenty students were interviewed in semi-structured 
interviews about their academic procrastination behaviors to 
determine the factors affecting it. According Nastası (2015), 
the sample size in qualitative studies varies according to 
the data collection method. For example, about five people 

Table 1   Results for validity and reliability analysis of measures

FLS Flipped Learning Scale; SOL-Q Self-Regulated Online Learning 
Questionnaire; SAP The Scale of Academic Procrastination

Parameter FLS SOL-Q SAP

α 0.94 0.95 0.95
x2/df 3.12 2.91 2.66
RMSEA 0.07 0.07 0.06
RMSEA for %90 CI (0.067-0.080) (0.066-0.073) (0.061-0.069)
CFI 0.91 0.87 0.90
TLI 0.90 0.86 0.89
IFI 0.92 0.87 0.90
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are sufficient when collecting data by key information inter-
view. Our research was also in the form of key information 
interview as a data collection method and was conducted 
with 20 people. These interview data were transformed into 
findings through qualitative analysis. As a result, in line with 
the interview findings and theoretical and empirical studies 
in the literature, a hypothetical path model was created that 
shows the relationships between flipped learning (prepara-
tion to learn, learning support, motivational interaction), 
self-regulated online learning, and academic procrastina-
tion (Fig. 1).

In this hypothetical path model; the total score of the FLS 
Preparation to Learn sub-factor constitutes the observed 
variable "Preparation to Learn", the total score of the FLS 
Learning Support sub-factor constitutes the observed vari-
able of the "Learning Support", the total score of the FLS 
Motivational Interaction sub-factor constitutes the observed 
variable "Motivational Interaction". In addition, the SOL-Q 
total score constitutes the observed variable of "Self-Regu-
lated Online Learning" and the total score of the SAP con-
stitutes the observed variable of "Academic Procrastination."

Empirical Trial of the Model

The study aimed to reveal the relationships between 
observed variables of flipped learning (preparation to learn, 
learning support, motivational interaction), self-regulated 

online learning, and academic procrastination. For this 
purpose, path analysis technique was used to uncover if 
the cause-and-effect relationships between observed vari-
ables are significant. The significance of these relationships 
was evaluated according to standardized path coefficients 
and goodness of fit indices (Kline, 2019). The following 
are the goodness of fit indices used in this study: “χ2, χ2/df, 
RMSEA, TLI, IFI, NFI, CFI, GFI and AGFI.”

In addition, a mediation test was performed in this study 
and the mediation method suggested by Baron and Kenny 
(1986) was used. Finally, whether this mediation was sig-
nificant or not was evaluated according to the bootstrapping 
analysis. Within the scope of the bootstrapping analysis, 
1000 resampling was created and the bootstrap coefficient 
and lower–upper limit confidence intervals were calcu-
lated. The fact that the obtained confidence intervals do 
not cover zero proves that the mediation effect is significant 
(Hayes, 2017).

Results

Preliminary Analysis

Preliminary analysis within the scope of this research was 
done by evaluating normality and multiple linear connection 
assumptions. In the assumption of normality, the skewness 

Fig. 1   Hypothetical Model. 
Note. Preparation to Learn; 
Learning Support; Motivational 
Interaction; Self-Regulation 
Online Learning; Academic 
Procrastination



19961Current Psychology (2023) 42:19955–19969	

1 3

and kurtosis coefficients were examined. The skewness 
values are between -1.19 and 0.12; kurtosis values vary 
between -0.66 and 2.61. These results are within the normal-
ity assumptions suggested by Finney and DiStefano (2006). 
Finally, the multiple linear connection assumption was eval-
uated with VIF and tolerance values. VIF values are between 
1.06 and 3.26; tolerance values are between 0.30 and 0.93. 
These reached values do not create a multi-linear connection 
problem according to Kline (2019). Descriptive statistics 
and bivariate correlation values are shown in Table 2.

Hypothetical Model Testing

To reveal the relationships between observed variables of 
flipped learning, self-regulated online learning, and aca-
demic procrastination, path analysis technique was used. 
Based on the path analysis test, the standardized path coef-
ficients of the hypothetical model are shown in Fig. 2. In 
addition, the path analysis findings of the hypothetical model 
are given in Table 3.

As seen in the path analysis findings in Table 3, some val-
ues of the model were not statistically significant. Accord-
ingly, non-meaningful ways were excluded from the anal-
ysis and the analysis was repeated. Goodness of fit index 
values of the revised model obtained by the new analysis 
are χ2(1, N = 396) = 0.64, p > 0.05; χ2/df = 0.64; CFI = 1.00; 
NFI = 0.99; GFI = 0.99; AGFI = 0.99; RMSEA = 0.00 (for 
RMSEA %90 CI = 0.000-0.123). Table 4 includes the good-
ness of fit index values and interpretation of the revised 
model.

When the goodness of fit index values of the revised 
model in Table 4 are examined, the model was found to be 
perfectly compatible with the data. As a result, the stand-
ardized path coefficients of the revised model reached by 
repeating the analysis are shown in Fig. 3 and path analysis 
findings are given in Table 5.

Standardized path coefficients of the revised full-mediator 
model are shown in Fig. 3. The findings showed that one 

Table 2   Descriptive Statistics and Bivariate Correlations

**p < 0.01; *p < 0.05; Self-Regulation: Self-Regulation Online Learn-
ing

Variable 1 2 3 4 5

(1) Preparation to Learn 1
(2) Learning Support 0.73** 1
(3) Motivational Interac-

tion
0.55** 0.73** 1

(4) Self-Regulation 0.21** 0.24** 0.17** 1
(5) Academic Procrasti-

nation
-0.11* -0.10* -0.04 -0.54** 1

M 20.71 35.53 29.25 164.07 94.31
SD 3.30 5.67 6.35 35.32 27.71
Skewness -1.19 -0.74 -0.67 -0.35 0.12
Kurtosis 2.61 1.29 0.53 0.25 .-0.66

Fig. 2   Standardized path 
coefficients of the hypotheti-
cal model. Note. ***p < 0.001; 
**p < 0.01; *p < 0.05; Prepa-
ration: Preparation to Learn; 
Motivational: Motivational 
Interaction; Self-Regulation: 
Self-Regulation Online Learn-
ing; Procrastination: Academic 
Procrastination
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unit increase in learning support increases the self-regulated 
online learning of students by 0.25 units (t = 5.05; p < 0.001). 
On the other hand, a one-unit increase in self-regulated 
online learning decreases the academic procrastination of 
students by 0.54 units (t = -12.80; p < 0.001).

Mediation Analysis

For the mediation analysis, Baron and Kenny’s (1986) medi-
ation method was used. The steps of the mediation analysis 
followed in this study are as follows:

1.	 The independent variable (learning support) has a sta-
tistically significant effect on the dependent variable 
(academic procrastination).

Table 3   Path analysis findings 
of the hypothetical model

***p < 0.001; **p < 0.01; *p < 0.05; Self-Regulation: Self-Regulation Online Learning

Dependent variable Independent variable Estimate S.E C.R P

Self-Regulation < –- Learning Support 1.22 0.54 2.24 0.02
Self-Regulation   <–- Preparation to Learn 0.89 0.76 1.17 0.24
Self-Regulation < –- Motivational Interaction -0.08 0.39 -0.22 0.82
Academic Procrastination  <–- Self-Regulation -0.43 0.03 -12.56 ***
Academic Procrastination  <–- Motivational Interaction 0.27 0.26 1.00 0.31
Academic Procrastination <–- Learning Support 0.10 0.37 0.27 0.78
Academic Procrastination  <–- Preparation to Learn -0.36 0.52 -0.69 0.48

Table 4   Goodness of Fit Indices of the Revised Full-Mediator Model

Source: Schermelleh-Engel, Moosbrugger and Müller (2003)

Good-
ness of Fit 
Indices

Fit Criteria Values of the 
Model

State of the Fit

χ1 0 ≤ χ2 ≤ 2df 0.64 Good fit
p value 0.05 < p ≤ 1.00 p = 0.42 Good fit
χ2/df 0 ≤ χ2/df ≤ 2 0.64 Good fit
RMSEA 0 ≤ RMSEA ≤ 0.05 0.00 Good fit
GFI 0.95 ≤ CFI ≤ 1.00 0.99 Good fit
CFI 0.97 ≤ CFI ≤ 1.00 1.00 Good fit
NFI 0.95 ≤ NFI ≤ 1.00 0.99 Good fit
AGFI 0.90 ≤ AGFI ≤ 1.00 0.99 Good fit

Fig. 3   Standardized Path Coeffi-
cients of the Revised Full-Medi-
ator Model. Note. ***p < 0.001; 
**p < 0.01; *p < 0.05; Self-Reg-
ulation: Self-Regulation Online 
Learning; Procrastination: 
Academic Procrastination

Table 5   Path Analysis Results 
of the Revised Full-Mediator 
Model

***p < 0.001; Self-Regulation: Self-Regulation Online Learning

Dependent variable Independent variable Estimate S.E C.R P

Self-Regulation  < –- Learning Support 1.53 0.30 5.05 ***
Academic Procrastination  < –- Self-Regulation -0.42 0.03 -12.80 ***
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2.	 Independent variable (learning support) has a statisti-
cally significant effect on self-regulated online learning.

3.	 The mediator variable (self-regulated online learning) 
has a statistically significant effect on the dependent 
variable (academic procrastination).

4.	 When the mediator variable (self-regulated online learn-
ing) and the independent variable (learning support) are 
analyzed together, the significant effect of the mediator 
variable on the dependent variable is expected to con-
tinue and the effect of the independent variable (learning 
support) on the dependent variable (academic procrasti-
nation) is expected to decrease. Accordingly, the effect 
of the independent variable (learning support) on the 
dependent variable (academic procrastination) is evalu-
ated as its significance (full mediation) or its decrease 
(partial mediation).

When the study was evaluated according to the steps 
mentioned above, it was found that the direct effect (β: 
-0.10; t = -2.00) of the independent variable (learning sup-
port) on the dependent variable (academic procrastination) 
was found to be significant (p < 0.05). When self-regulated 
online learning is included in this evaluation, the effect of 
the independent variable (learning support) on academic 
procrastination (β: 04; t = 0.80) becomes insignificant 
(p > 0.05). These findings confirmed the full mediating 
effect of self-regulated online learning in the relationship 
between learning support and the dependent variable (aca-
demic procrastination).

Significance of Indirect Effects (Bootstrapping 
Analysis)

A bootstrapping analysis was applied to examine whether 
the full mediating effect of self-regulated online learning 
was significant. Analysis findings are included in Table 6.

The results of the bootstrapping analysis (Table 6) con-
firmed the full mediating effect of self-regulated online 
learning was significant in the relationship between learn-
ing support and academic procrastination (b = -0.13, 95% 
CI = -0.194, -0.081). In line with all this information, the 
full mediating role of self-regulated online learning in the 
relationship between learning support and academic procras-
tination has been proven.

Discussion and Conclusion

The variety of information resources and ease of access 
to information, the ownership of multiple technological 
devices, and advanced learning technologies have trans-
formed teacher-centered classroom environments into 
online, blended, adaptable and active learning environ-
ments, where learners demand greater flexibility (Brown 
et al., 2020; Cox, 2021). Current trends in learning technolo-
gies and education emphasize individualized, differentiated, 
personalized and continuous learning (Wanner & Palmer, 
2015). Flipped learning model, one of the innovative peda-
gogical approaches with the use of technology to education 
(Cheng et al., 2019; Sun et al., 2017), has become more 
popular every day. For a successful learning experience in 
such a technology‐based learning environment, individu-
als need to take responsibility for their learning (van Alten 
et al., 2020b). Without appropriate guidance or assistance, 
students may display little responsibility and low self-regu-
lated behaviors in the process of learning (Sun et al., 2017). 
Therefore, designing a self-regulated learning environment 
comes to the fore in increasing the effectiveness of the 
flipped learning approach and encouraging individuals to 
learn self-regulated (Azevedo & Hadwin, 2005; Chen et al., 
2013; Lai & Hwang, 2016; Sun et al., 2017).

The aim of this study was to examine the relationship 
between students’ perceptions of the flipped model, use of 
self-regulated online learning, and academic procrastination. 
According to the findings of the study, while the sub-dimen-
sion of flipped learning of ‘learning support’ positively pre-
dicted self-regulated online learning, self-regulated online 
learning negatively predicted academic procrastination. In 
addition, self-regulated online learning has a full mediat-
ing effect on the relationship between learning support and 
academic procrastination. According to these findings, when 
the perceived learning support increases, the self-regulation 
skills of students increase. In addition, with the increase of 
students’ self-regulation skills academic procrastination 
decreases.

Learning Support and Self‑Regulation

Firstly, the relationship between students’ perceptions of 
flipped learning and self-regulation skills was examined in 

Table 6   Bootstrapping Test Results of the Revised Full-Mediator Model

Bootstrap was conducted on 1000 samples (Hayes, 2017). β = Standardized. * p < 0.05
Self-Regulation: Self-Regulation Online Learning

Independent variable Mediator Variable Dependent variable Bootstrap Katsayısı (β) %95CI (Lower–Upper)

Learning Support ➔ Self-Regulation ➔ Academic Procrastination -0.13* (-0.194, -0.081)
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the study. A positive significant relationship between learn-
ing support, which is a sub-dimension of flipped learn-
ing, and students' self-regulation skills was found. In other 
words, the increase in the perceived learning support in the 
flipped learning increases the self-regulation skills of the 
students. This finding supports the results of other similar 
studies (Chen et al., 2014; Fraga & Harmon, 2014; Lai & 
Hwang, 2016; Shih & Huang, 2020; Shyr & Chen, 2018; 
Sletten, 2017; Sun et al., 2017; Tan et al., 2017; Zheng & 
Zhang, 2020). Students' taking responsibility in planning 
and monitoring their learning processes is expressed as 
self-regulated learning (Lai & Hwang, 2016). Particularly 
in a flipped learning environment, self-regulation is a cru-
cial skill affecting students' out-of-class learning which is a 
prerequisite for in-class success (Anthonysamy et al., 2020; 
Cheng et al., 2019; Sletten, 2017). Thus, students need more 
intensive instructional support to self-regulate their learning 
(Azevedo & Hadwin, 2005; Chen et al., 2013). Providing 
learning support in the flipped learning model can be consid-
ered under three categories: preparation of necessary materi-
als and activities, preparation of instructions, and providing 
assistance and feedback.

The first dimension of providing learning support 
includes providing students with the necessary information 
about the structure of the course (e.g., course syllabus), pro-
viding the necessary course materials (presentation, video, 
e-book, etc.), and preparing the in-class activities. Having 
detailed information about the course activities help stu-
dents to plan their learning process. For example, having 
a detailed syllabus at the beginning of the semester with a 
timeline, deadlines, course outcomes, and resources (Svart-
dal et al., 2020) may prevent academic procrastination and 
also help students to become more self-directed learners. 
Particularly, considering learning support in a flipped learn-
ing environment, instructional videos shared before the class 
allow students to learn at their own pace and have the ability 
to monitor their learning (Bergmann & Sams, 2012; Yu & 
Wang, 2016). In the flipped learning model, delivering the 
content with short instructional videos and having weekly 
assignments that are completed in-class may help students 
to effectively overcome procrastination.

Another way of providing learning support, along with 
the preparation of materials and activities, can be the prepa-
ration of instructions. Instructions can encourage students 
to become self-regulated as they become aware of the 
task, expectations; thus, create a plan to complete the task 
(Puustinen & Pulkkinen, 2001). The instructions may be 
related to the tools or materials to be used during the class, 
as well as assignments or activities (He et al., 2016; Zainud-
din & Attaran, 2015). Clearly prepared instructions make 
the workload manageable for students (Wanner & Palmer, 
2015). For example, sharing rubrics with the expectations 
for an assignment, sharing the standards of quality of the 

assignment, and allowing students to evaluate their own 
work if it needs revision or improvement would help learners 
know the goals of their learning (Reddy & Andrade, 2010). 
Breaking distant goals into closer sub-goals (Steel et al., 
2018) and breaking assignments into manageable chunks 
(Bandura, 1997) may also increase students' perceived 
learning support and self-regulation skills, as a result may 
decrease the academic procrastination behavior.

The third way of providing learning support can be 
considered as providing assistance and feedback. Commu-
nication and support from teachers play a crucial role in 
self-regulation in the online learning environment (Pelikan 
et al., 2021). Providing assistance and feedback helps learn-
ers evaluate their learning process. Providing feedback to 
learners about their assignment and facilitating their learning 
play a significant influence in the success of flipped learning 
(Akçayır & Akçayır, 2018; Al-Zahrani, 2015; Davies et al., 
2013). It encourages learners to think reflectively, creates 
awareness about what they should do to eliminate learn-
ing deficiencies, which also encourages the development of 
self-regulation skills (Kim et al., 2014; Labuhn et al., 2010).

Self‑Regulation and Academic Procrastination

In addition to the relationship between learning support in 
flipped learning and self-regulation skills, the relationship 
between students' self-regulation skills and academic pro-
crastination was examined in the study. As a result, a sig-
nificant negative relationship between self-regulation and 
academic procrastination was found. The result is consist-
ent with other similar studies which examine the particular 
relationship (Akinsola et al., 2007; AlJarrah et al., 2018; 
Klassen et al., 2008; Park & Sperling, 2012; Rakes & Dunn, 
2010; Tan et al., 2008).

Self-regulation skills were found as one of the main dif-
ficulties’ students encounter in a flipped learning environ-
ment (Rasheed et al., 2020). Especially out-of-class work 
in flipped learning requires higher levels of self-regulation 
skills, as students manage and conduct their work indepen-
dently and at their own pace (Rasheed et al., 2020; van Alten 
et al., 2020a). The concept of academic procrastination, 
which is explained by the lack or absence of self-regulation 
skills in starting or completing a task (Ferrari, 2001), is gen-
erally considered together with the concept of self-regulation 
in the literature. Janssen (2015) explains the negative cor-
relation between self-regulation and procrastination with the 
intense mental effort required by self-regulation. An unsuc-
cessful learning approach or inappropriate objective forces 
students to review their decisions, and the constant repeti-
tion of this situation leads to insufficient self-regulation and 
ultimately postponement (Janssen, 2015). Researchers con-
sider academic procrastination as a state of unmotivation 
involving more than time-management skills or constant 
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indolence (Ferrari et al., 2005; Senécal et al., 1995). As the 
intrinsic motivation and effort regulation for procrastina-
tion decreases, procrastination tendency emerges (Rakes & 
Dunn, 2010).

The Mediating Role of Self‑Regulation

As a result of the study, self-regulation skill was found to 
have a full mediating effect on the relationship between 
learning support, which is the sub-dimension of flipped 
learning, and academic procrastination. Thus, self-regulation 
skills can be considered as a crucial aspect in the relation-
ship between learning support and procrastination. Online 
learning necessitates a high level of self-control and intrinsic 
drive, and it might lead to passive procrastination (Pelikan 
et al., 2021). Accordingly, while the responsibility of learn-
ing in a flipped environment belongs to the student, it is the 
responsibility of the instructors or school to create a motivat-
ing and encouraging flexible learning environment (Wanner 
& Palmer, 2015). Thus, instructors, who use flipped learning 
approach, should develop effective teaching strategies that 
would help individuals become more self-directed learners 
and reduce procrastinating tendencies.

Self-regulation in learning environments, in which 
there is not face-to-face contacts with an on-site instruc-
tor, becomes even more important (Sun et al., 2017). The 
self-regulated learning model assumes that students can 
effectively judge if their learning processes are working for 
them or if changes are required by monitoring and regulat-
ing various aspects of their cognition, behavior, and work 
environment (Pintrich, 2004). Thus, flipped learning model 
is also be considered as one of these learning environments, 
where students have more autonomy over their own learning 
processes. In a flipped learning environment, students need 
to regulate their learning, especially in extracurricular pro-
cesses (Cheng et al., 2019; He et al., 2016; Shih & Huang, 
2020; van Alten et al., 2019; Tan et al., 2017).

In this study, it was found that the design of the learning 
environment and the support provided to the learners to con-
struct the knowledge are important factors in self-regulated 
learning. As Schunk (2001) states, self-regulated behaviors 
are highly context dependent, and students' self-regulated 
learning behaviors can change quite rapidly depending on 
the context of the learning environment. For this reason, it 
is important to design learning environments in a way that 
supports self-regulated learning in order to carry out learn-
ing processes effectively (Haşlaman, 2016). Lay and Young 
(2001) lists the principles that should be considered in the 
organization of learning environments that support self-
regulated learning as follows: (1) learners should be guided 
to create effective learning environments, (2) the teaching 
process should be organized in a way that facilitates cog-
nitive and metacognitive processes, (3) students should be 

offered opportunities to monitor themselves using instruc-
tional objectives and feedback, (4) students should be offered 
opportunities to self-assess. Similarly, in the online flipped 
learning environment that supports self-regulated learn-
ing, it should be arranged in a way that enables students to 
set learning goals, realize their learning according to their 
own plans, evaluate their learning performance and reflect 
(Lai & Hwang, 2016). In this research, learning support in 
the online flipped learning model was discussed in three 
dimensions: preparation of materials and activities, sharing 
of instructions about materials and / or assignments, and 
providing help and feedback mechanisms.

It is expected that the learners' knowledge about the 
general appearance of the course, what is expected of them 
and what they need to do to be successful in the course, 
especially at the beginning of the teaching process, will 
positively affect their behavior and motivation towards the 
course. These kinds of instructional approaches would help 
students, who are in the foresight stage of the self-regulated 
learning process (Zimmerman, 2002), to examine their 
learning objectives and come up with particular learning 
goals and techniques for achieving them.

Research emphasize the importance of quality materials 
and flipped learning activities that encourage class partici-
pation in supporting students' self-regulation skills (Abey-
sekera & Dawson, 2015; Al-Zahrani, 2015; Bergmann & 
Sams, 2012; Huang & Chiu, 2015; Tune et al., 2013; Wanner 
& Palmer, 2015). In the flipped learning model, instructional 
videos that can regulate learners' academic cognitions, moti-
vations and behaviors and give them the ability to re-watch 
play an important role (Sletten, 2017). Instead of reading 
assignments, students learn better through pre-class video 
resources (Lo & Hew, 2017). However, for students who lack 
self-regulation competencies, they may not take the time to 
watch videos and understand (Lai & Hwang, 2016). Basi-
cally, the learning content should be covered concisely in a 
limited time, which is recommended by most to be less than 
15 min (Lo & Hew, 2017). Preparation of course materials 
and activities within the framework of multimedia design 
principles such as attracting attention, redundancy, temporal 
proximity and spatial proximity, which will help to reduce 
extraneous cognitive load, will positively affect the selection, 
arrangement and integration processes that occur in working 
memory (Mayer, 2009). Presenting long-term assignments/
projects by breaking into small pieces and presenting them 
in a way that facilitates their management (Kitsantas et al., 
2013) would help students to remember previous knowledge 
and manage cognitive load.

According to the findings, improving students' self-
regulation skills would make it easier for students to cope 
with procrastination. Learners should be provided with 
support for managing their learning processes, apart from 
only material and resource support. Providing support to 
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foster self-regulation, especially during pre-lesson learning 
activities (e.g., with directions), has proven to be an effec-
tive strategy in improving students' self-regulation skills 
and academic achievement (Cheng et al., 2019; Çakıroğlu 
& Öztürk, 2021; Lai & Hwang, 2016; Komarraju, 2008; 
van Alten et al., 2020a). Guidance with specific learning 
strategies can help students plan and evaluate their learning 
(Jovanović et al., 2017). Learners can be supported to plan 
their studies and use time management strategies effectively 
with the help of applications such as calendars, and they can 
be supported to monitor themselves at regular intervals with 
the help of scales such as rubrics (Kitsantas et al., 2013). In 
addition, enriching the materials with interactive elements 
(e.g., interactive videos) will encourage learners to examine 
the materials carefully and help them learn. These strategies 
may enable the realization of the performance stage of self-
regulated learning (Zimmerman, 2002), where students can 
use effective learning strategies to achieve their objectives.

Another way to provide learning support to learners is to 
communicate with them and provide them with feedback, 
which can be done by the tools in the learning management 
system, as well as other e-mail and social networks. By using 
communication tools such as e-mail and chat, the implementa-
tion of the help-seeking strategy can be facilitated by the learn-
ers (Kitsantas et al., 2013). In addition, learners may be asked to 
prepare portfolios that include their experiences with the course 
materials and assignments in the learning process. This may 
support the students, who are in the reflection stage of self-
regulated learning, evaluate the relationships between learning 
outcomes and learning strategies, which enable them to assure 
the efficacy of learning strategies (Zimmerman, 2002).

In the present study, the other dimensions of the flipped 
learning model perception scale, which are lesson prepa-
ration and motivational interaction factors, did not predict 
learners' self-regulated learning skills. Regarding the lesson 
preparation dimension; only sharing course materials in the 
online flipped learning environment without employing self-
regulated learning strategies within a certain planning does 
not contribute to self-regulated learning. Thus, involving 
students in an online learning setting does not automatically 
enable them self-regulate, and that self-regulated learning 
will not develop spontaneously without purposeful instruc-
tional designs (Barnard-Brak et al., 2010).

Motivational interaction dimension contained items on stu-
dent involvement, motivation, and general satisfaction, as well 
as items linked to peer and instructor interaction. The fact that 
motivational interaction does not predict self-regulated learn-
ing can be explained by Zimmerman's (1989) social cognitive 
perspective which diretly influence procrastination. As Zim-
merman (1989) discussed there is a causal association between 
self-regulated learning and personal, behavioral, and environ-
mental factors. Thus, individual and behavioral factors may 
have a greater effect on self-regulated learning than external 

factors. Similar to Barnard-Brak and colleagues (2010) find-
ing, personal and behavioral factors may have a greater impact 
on the development of online learners' self-regulation skills 
than the environment. By designing a well-structured learning 
environment and involving students in this kind of a platform, 
students may need less motivational interaction. However, it 
is not realistic to count on instructional design alone, as per-
sonal and behavioral factors are also important. The learning 
experience has an interplay among instructional design and 
the students’ experiences with them.

Limitations and Future Directions

The study's conclusions must be interpreted in light of some 
limitations. First, the study assumes that students answer 
questions accurately by reporting their self-regulated online 
learning behaviors, academic procrastination behaviors, and 
perceptions of the flipped model on the questionnaire. Sec-
ond, the cross-sectional survey design method also restricts 
the results as data collection was completed at a single time-
point. Future researchers could adopt a longitudinal survey 
design technique as it would provide a more reliable data set. 
Moreover, future research is needed to investigate the effects 
of flipped learning and self-regulated online learning on the 
components of metacognitive abilities, time management, 
environmental factors, and tenacity. Experimental studies can 
be planned to investigate the impact of self-directed learning 
support on students' self-regulation behaviors and academic 
procrastination. In addition, future research can be conducted 
to determine students’ self-regulated online learning behaviors 
and academic procrastination using students' learning analytics 
records in learning management systems.
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