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Abstract: The COVID-19 pandemic accelerated the adoption of online learning, particularly in higher
education institutions. This shift underscores the importance of sustainable education practices
aligned with the United Nations’ Sustainable Development Goals (SDGs). SDG 4 emphasizes inclu-
sive and equitable quality education, highlighting how online learning environments can enhance
accessibility and flexibility for students worldwide. SDG 9 underscores the role of technological
advancements in education. SDG 10 focuses on reducing inequality within and among countries, and
online education can bridge educational disparities by offering flexible learning options to diverse
socioeconomic backgrounds. SDG 17 emphasizes the importance of partnerships, which have been
crucial in developing effective online learning solutions. This study investigates the relationship
between undergraduate students’ self-regulated online learning, perceived flexibility, and attitudes
towards the use of distance learning environments at a state university in İzmir, Türkiye. Utilizing a
survey-type correlational research model, data were collected from 300 undergraduate students. The
results indicate that undergraduate students exhibit high-level self-regulation, perceive moderate
flexibility, and hold positive attitudes towards the use of distance learning environments. The analysis
showed that self-regulated online learning is moderately correlated with perceived flexibility and
strongly correlated with attitudes towards the use of distance learning environments. These findings
suggest that both perceived flexibility and positive attitudes towards the use of distance learning
environments play important roles in predicting self-regulated online learning. This research provides
valuable insights for educators and institutions aiming to enhance the online learning experience by
promoting self-regulated learning behaviors and flexible learning environments.

Keywords: self-regulated learning; flexibility in education; attitudes towards distance learning;
online learning environments; student engagement

1. Introduction

As a result of the COVID-19 pandemic, online learning has become mandatory from
preschool to higher education. Higher education is seen as having more familiarity of
online learning than lower levels of education. Online platforms and learning resources
are being developed to assist higher education students with the spread of computers and
the internet. Web 2.0 platforms, which allow for greater learner participation, are used as
support tools in a variety of contexts. The global pandemic has accelerated the integration
of many higher education institutions, allowing for online learning platforms to become
more widespread.

Learners in online education environments can be considered more autonomous and
independent in the learning process when compared to traditional education [1]. They
can self-regulate by observing various strategies, feedback, and explanations in these envi-
ronments [2]. Self-regulation is defined as the ability to monitor, direct, and manage the
behavior of adult learners who are expected to act autonomously and independently [3].
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Learners with self-regulation skills are said to be included in the cyclical process of set-
ting goals, selecting strategies, and achieving these goals [4]. They should conduct and
investigate their understanding, motivation, and learning strategies as they work toward
becoming self-regulated learners [5]. Open education platforms, learning management
systems, and massive open online courses, among other educational environments, have
the potential to promote self-regulated learning [6]. Motivational beliefs, behaviors, and
metacognitive activities used by the learner to achieve personal goals are stages of self-
regulated learning [7]. In self-regulation, it is accepted that thoughts and feelings are just
as important as actions in achieving academic goals [8]. Learners’ course satisfaction and
attitudes toward online learning improve as a result of their online learning experiences [9].

The COVID-19 pandemic has accelerated the adoption of online learning across all
levels of education, with a particular focus on higher education institutions. This shift has
underscored the importance of sustainable education practices that align with the United
Nations’ Sustainable Development Goals (SDGs). SDG 4 emphasizes the need for inclu-
sive and equitable quality education, highlighting how online learning environments can
enhance accessibility and flexibility, providing opportunities for students worldwide [10].
Self-regulated learning, a crucial aspect of successful online education, empowers students
to take charge of their learning processes, promoting autonomy and independent learning
skills essential for lifelong learning [11].

Furthermore, SDG 9 emphasizes the role of technological advancements in education,
particularly in building resilient infrastructure and fostering innovation. The rapid devel-
opment and implementation of Web 2.0 platforms during the pandemic have showcased
how innovative technologies can enhance learning experiences, contributing to more re-
silient and adaptable education systems [12]. Additionally, SDG 10, which aims to reduce
inequality within and among countries, is integral to discussions around online learning.
Online education can bridge educational disparities by offering flexible learning options
accessible to students from diverse socioeconomic backgrounds, thereby promoting social
equity [13].

Partnerships, as highlighted in SDG 17, have played a crucial role in the global shift
to online learning. Increased collaboration among educational institutions, technology
providers, and governments has been essential in developing and implementing effective
online learning solutions. These partnerships have facilitated resource sharing, techno-
logical advancements, and innovative educational practices, ensuring that the benefits of
online learning are widely distributed and sustained [13].

1.1. Self-Regulated Online Learning

Self-regulated online learning refers to the process in which learners actively engage in
their own learning progress by monitoring, directing, and managing their motivation, cogni-
tion, and behavior to achieve their learning goals in online environments [14]. This concept
involves learners systematically activating and sustaining their cognitive, motivational,
behavioral, and affective processes towards goal attainment [15]. Learners in self-regulated
online learning environments exhibit behaviors such as task analysis, self-observation,
self-reaction, self-control, and self-motivational beliefs, which contribute to fostering open
communication, group cohesion, and learning self-efficacy in online settings [16].

Self-regulated learning skills and strategies develop iteratively, with students adjust-
ing their behaviors based on feedback and evaluations of the effectiveness of their strate-
gies [17]. Learners who are self-regulated take responsibility for defining their learning
goals, directing their emotions, thoughts, and behaviors towards achieving these goals [18].
Self-regulated learning behaviors, including goal setting, planning, and self-monitoring,
are identified as key predictors of academic achievement [19].

It seems that self-regulated learning—which entails actively controlling motivation,
cognition, and behavior in order to achieve learning objectives—is essential for under-
graduate students participating in online courses [20]. Key behaviors fostering open
communication, group cohesion, and the development of self-efficacy include task analysis,
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self-observation, self-reaction, self-control, and self-motivational beliefs [21]. Continuously
developing these skills in the setting of undergraduate courses, students improve their
behavior in response to feedback [22]. For undergraduate students, goal setting, planning,
and self-monitoring are crucial indicators of academic success [23]. Undergraduate students
need to use techniques like learning independently, creating educational plans, scheduling
their time, and engaging in self-motivation practices [24]. Teachers need to be aware of
how students’ anxiety levels are affected by their preparedness for online learning [25].
To sum up, the ability to learn independently online is essential for achieving academic
success in online education. Learning outcomes and engagement in online courses can be
improved by helping them to develop self-regulated skills for learning, define clear goals,
and manage learning processes well.

1.2. Perceived Flexibility

Perceived flexibility refers to individuals’ subjective assessment or understanding of
the degree to which they have the freedom, adaptability, and options to make choices or
adjustments in various aspects of their lives or environments. This perception of flexibility
can relate to different contexts, such as educational settings, work environments, health
behaviors, and personal life boundaries.

In the context of online learning during the COVID-19 pandemic, perceived flexibility
can encompass students’ views on the extent to which they can manage their learning
schedules, access resources, engage with course materials, and adapt to changing circum-
stances in a virtual learning environment [26]. It involves students’ beliefs about the level of
control they have over their learning process, the ability to balance academic requirements
with other responsibilities, and the capacity to adjust their study routines to meet individual
needs [27].

Studies have shown that perceived flexibility in online education can positively impact
student satisfaction, engagement, and learning outcomes [28]. The perceived flexibility of
the delivery medium, such as the availability of resources, interactive tools, and communi-
cation channels, can significantly influence students’ perceptions of the learning experience
and their overall satisfaction with online courses [28].

Perceived flexibility in online learning during the COVID-19 pandemic is essential for
undergraduate students, as it includes their ability to manage schedules, access resources,
engage with materials, and adapt to changes in a virtual environment [29]. This flexibility
is linked to undergraduate students’ beliefs about their control over the learning process,
balancing academic and other responsibilities, and adjusting study routines to individual
needs [30]. Research shows that perceived flexibility positively impacts undergraduate stu-
dents’ satisfaction, engagement, and learning outcomes [31]. The availability of resources,
interactive tools, and communication channels greatly influences undergraduate students’
learning experiences and overall satisfaction with online courses. For undergraduate stu-
dents, perceiving flexibility in their online environment is crucial for managing academic
responsibilities alongside other commitments, enhancing engagement, satisfaction, and
academic performance.

1.3. Attitudes towards the Use of Distance Learning Environment

Students’ attitudes towards the use of distance learning environments can be influ-
enced by various factors, including the perceived flexibility of the learning platform, the
quality of educational resources available, the level of interactivity and engagement offered,
and the overall effectiveness of the online learning experience [30]. Positive attitudes to-
wards distance learning may stem from the convenience, accessibility, and adaptability that
online education provides, allowing for students to learn at their own pace and in a location
of their choice [32]. Moreover, attitudes towards the use of distance learning environments
can be shaped by students’ perceptions of the support and resources available, the level of
interaction with instructors and peers, and the overall satisfaction with the learning experi-
ence [33]. Positive attitudes are often associated with perceptions of efficiency, effectiveness,
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and the ability of educational institutions to facilitate a seamless transition to online learn-
ing [34]. Additionally, attitudes towards the use of distance learning environments may be
influenced by students’ experiences with technology, their comfort level with online tools,
and their motivation to engage in virtual learning activities [35]. Positive attitudes are
often linked to students’ perceptions of the benefits of distance learning, such as flexibility,
convenience, and the opportunity to develop self-regulated learning skills [36].

Several factors that affect undergraduate students’ opinions and experiences in online
education determine their attitudes toward distance learning environments [37]. Important
factors include the level of interactivity and engagement, the perceived flexibility of the
learning platform, the quality of instructional materials, and the overall effectiveness of the
online learning experience [38]. Positive attitudes often arise from the convenience, accessi-
bility, and adaptability of online education, allowing for students to learn at their own pace
and preferred location [37]. Additionally, undergraduate students’ perceptions of available
support and resources, interaction with instructors and peers, and overall satisfaction
impact their attitudes [39]. The technological experiences, ease of utilizing online resources,
and motivation of undergraduate students to participate in online learning activities are
also important factors [40]. Positive attitudes are associated with perceived benefits such as
flexibility, convenience, and opportunities for developing self-regulated learning skills [30].
In conclusion, undergraduate students’ attitudes towards distance learning are influenced
by perceived flexibility, resource quality, interaction levels, and overall satisfaction. Ad-
dressing these factors can enhance students’ engagement, satisfaction, and success in online
learning environments.

1.4. Context of This Study

This study was carried out at the state university in İzmir, Türkiye. Prior to the COVID-
19 pandemic, an open-source learning management system and video conferencing system
for faculty and undergraduate students were available but underused. Although it was
used to support formal education, it was not as common as after the COVID-19 pandemic.
With school closures due to COVID-19, these tools have served as the primary learning
environment for undergraduate students for the past year. It should be noted that the
undergraduate students who participated in the research actively used these systems for
a year.

1.5. Purpose of the Study

The main purpose of this study was to analyze the relationship between undergraduate
students’ self-regulated online learning, perceived flexibility, and attitudes towards the
use of distance learning environment. The following questions were addressed within this
framework:

1. What are the levels of self-regulated online learning, perceived flexibility, and attitudes
towards the use of distance learning environment of undergraduate students?

2. Is there a relationship between undergraduate students’ self-regulated online learning,
perceived flexibility, and attitudes towards the use of distance learning environment?

3. To what extent do perceived flexibility and attitudes towards the use of distance
learning environment predict the level of self-regulated online learning among under-
graduate students?

2. Materials and Methods
2.1. Research Model

To achieve the purpose of this study, this quantitative research was designed as a
survey-type correlational research model. This model is used to determine how closely two
or more variables are related to one another [41]. This model is crucial in determining the
degree of association between two or more variables, providing insights into how closely
they are related to each other. Furthermore, the survey-type correlational research model al-
lows for researchers to analyze the strength and direction of relationships between variables
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through statistical methods such as Pearson correlation coefficients [42]. This analytical
approach facilitates a deeper understanding of how variables interact and influence each
other, offering valuable insights for theory development and practical implications.

2.2. Data Collecting Tools

In this study, “Self-Regulated Online Learning Questionnaire”, “Scale of Flexibility in
Open and Distance Learning”, and “Attitude Scale Regarding the Use of Distance Education
Environments in the Pandemic Process” were utilized.

Self-Regulated Online Learning Questionnaire. Developed by Jansen and his col-
leagues, SOL-Q was a five-dimensional scale including metacognitive skills, help seek-
ing, time management, persistence, and environmental structuring dimensions and con-
sisted of 36 five-point Likert-type items. The original scale was adapted by Yavuzalp
and Ozdemir [43]. Exploratory factor analysis (EFA) was performed to test the construct
validity of the items in the Turkish version. According to the EFA results, the adapted
scale comprised five dimensions and 36 items as in the original scale, explaining 62.06%
of the total variance. As mentioned in a previous study [43], Cronbach’s alpha reliability
coefficient of the five-factor structure was calculated as 0.963 and reliability coefficients of
the sub-dimensions vary between 0.701 and 0.956, which indicated that the adapted scale
was sufficiently reliable. Then, as for the validity study of the scale, confirmatory factor
analysis was conducted. Fit indices were calculated as RMSEA = 0.071, SRMR = 0.051,
NFI = 0.98, NNFI = 0.98, CFI = 0.99, GFI = 0.82, and AGFI = 0.79. According to results,
it can be stated that while the values of χ2/df (4.21), SRMR, and RMSEA are within the
acceptable limits, NFI, NNFI, and CFI values are in good fit [44].

Scale of Flexibility in Open and Distance Learning. Developed by Bergamin, Ziska,
and Groner [45], the scale of flexibility in open and distance learning consisted of 13 five-
point Likert-type items explaining 49% of the total variance with three-factor structure.
The sub-dimensions of the original scale were flexibility of time management, flexibility of
teacher contact, and flexibility of content. The scale was revised by Bergamin Ziska, Werlen,
and Siegenthaler [46], including nine items within the same three factors that emerged in
the original scale. This revised scale was then adapted to Turkish and validity–reliability
analyses were conducted by Kokoç [47]. The adaptation study of the scale was applied
on two separate samples of distance learners in Turkey. EFA was used to examine the
factorial structure of the scale patterns for the Turkey sample. According to the results
of the EFA, the three-dimensional scale consisted of nine items explaining 56.46% of the
total variance. The Cronbach’s alpha reliability coefficient of the three-factor structure was
determined as 0.88–0.85 for the “flexibility of time management” dimension, 0.72 for the
“flexibility of teacher contact” dimension, and 0.73 for the “flexibility of content” dimension.
Total item correlations of the scale were calculated between (0.44) and (0.69), which were
within acceptable values. Within the scope of this study, first-order CFA and second-order
CFA were performed, and both confirmed the validity of the adapted scale. CFA results
showed that a three-factor intercorrelated model of perceived flexibility provided the best
fit for the data. Model data fit index values were calculated as χ2/sd = 1.26, RMSEA = 0.04,
NFI = 0.96, and CFI = 0.99. According to the results obtained, it can be stated that the value
obtained corresponds to superior fit as the χ2/df value (1.26) is below 2 [48].

According to research methodologies, a variation explained of less than 60% could
be considered insufficient when aiming for deeper clarification. A greater proportion of
explained variance indicates that the variables or model used for the analysis are more ef-
fective at capturing the fundamental relationships seen in the data [49]. However, because
multivariate data structures are complicated, it is frequently accepted in social science
research for the explained variance to be less than 60% [50,51]. In the social sciences, a
variety of factors impact human behavior, which results in a smaller explained variance.
It is clarified that in social science research, variances between 50 and 60 percent are typi-
cally accepted [50]. Furthermore, all of the measures utilized in this study had reliability
coefficients (Cronbach’s alpha) above 0.70, demonstrating the scales’ reliability and con-
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sistency [51]. The “Scale of Flexibility in Open and Distance Learning” is designed to
aid educators and instructional designers in developing strategies to enhance students’
self-regulated learning skills in self-paced open and distance learning environments [52].
This scale contributes to understanding the relationship between flexible and self-regulated
learning in open and distance universities [46].

Attitude Scale Regarding the Use of Distance Education Environments in the Pandemic
Process. The attitude scale regarding the use of distance education environments in the
pandemic process, developed by Yıldız, Çengel, and Alkan [53], was presented to 4 field
experts, one from the assessment and evaluation field, one from the Turkish language
field, and one from the psychological counseling and guidance field in terms of content
validity. EFA was used to develop the scale. According to the results of the EFA, this
5-point Likert scale consisted of 24 items explaining 73.42% of the total variance with a
four-factor structure. The Cronbach’s alpha reliability coefficient of the four-factor structure
was determined as 0.93–0.94 for the “competence and motivation” dimension, 0.81 for the
“usability” dimension, 0.88 for the “effectiveness” dimension, and 0.84 for the “satisfaction”
dimension. Within the scope of this study, CFA was applied to confirm the 4-dimensional
structure of the scale. As mentioned in a previous study [53], CFA fit indices (RMSEA, GFI,
AGFI, CFI, and TLI) of all dimensions were calculated within the acceptable limits.

An essential aspect of employing the survey-type correlational research model is
evaluating the reliability and validity of the research instruments used. For example,
researchers commonly use Cronbach’s alpha reliability coefficient to assess the internal
consistency of scales or questionnaires [54]. High Cronbach’s alpha values indicate strong
reliability, ensuring that the items in the instrument consistently measure the intended
constructs [54]. The Cronbach’s alpha values for the constructs investigated in this study
are as follows: The self-regulated online learning questionnaire has an overall reliability
coefficient of 0.963, with sub-dimension reliabilities ranging from 0.701 to 0.956. The scale
of flexibility in open and distance learning shows an overall reliability coefficient of 0.88,
with sub-dimension reliabilities between 0.72 and 0.85. The attitude scale regarding the
use of distance education environments in the pandemic process has an overall reliability
coefficient of 0.93, with sub-dimension reliabilities ranging from 0.81 to 0.94. These values
indicate that the scales used in our study are reliable and provide consistent measurements
of the constructs investigated. In the original study by [43], the Cronbach’s alpha reliability
coefficient for the self-regulated online learning questionnaire was 0.963, while in this study,
it was 0.832, which indicates acceptable reliability. For the scale of flexibility in open and
distance learning, a reliability coefficient of 0.880 was reported, and our study found it to
be 0.819, which is also within acceptable reliability [46]. The attitude scale regarding the
use of distance education environments in the pandemic process originally had a reliability
coefficient of 0.930, and our study calculated it as 0.923, demonstrating high reliability
comparable to the original [53]. These values confirm that the data collection tools used
in this study maintained a high level of internal consistency, ensuring the validity and
reliability of findings.

2.3. Sampling

Participants of this study were selected by simple random sampling method. The
sample size was calculated using the Cochran equation (n = z2pq/e2). Using the Raosoft
program available on the internet [55], the sample size was calculated using a margin of
error of 5%, an estimated response distribution of 75%, and a 95% confidence level. A
minimum of 274 participants was determined to be required for the sample. The decision
was made to distribute the survey to 366 participants. A total of 305 students (216 female;
89 male) studying at the state university in İzmir, Türkiye constituted the sample of the
study. The participant group consists of 70.8% of the female and 29.2% of the male. The
average age of the participants is 20.86. After performing the outlier analyses, 5 participants
were excluded from this study and 300 participants were included in this study (Table 1).
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Table 1. Descriptive statistics of the participants.

Gender

Female Male

Grade Level

1
N 41 12
% 77.4% 22.6%

2
N 67 23
% 74.4% 25.6%

3
N 81 43
% 65.3% 34.7%

4
N 22 11
% 66.7% 33.3%

Total
N 211 89
% 70.3% 29.7%

2.4. Data Analysis

SPSS 25.0 was used to analyze the data, and p < 0.05 was considered statistically
significant. The descriptive statistics used for the data were frequencies, percentage, arith-
metic mean, and standard deviation. Mahalanobis distance, Cook’s and Leverage values,
Durbin Watson residuals, tolerance, and VIF values were calculated as prerequisites for
multiple regression analysis. In addition, correlation and regression test were used for
further analysis. Pearson correlation analysis was used to determine the relationship be-
tween self-regulated online learning, perceived flexibility, and attitudes towards the use of
distance learning environment of undergraduate students. Multiple regression analysis
was used to determine to what extent perceived flexibility and attitudes towards the use of
distance learning environment predict undergraduate students’ self-regulated online learn-
ing. In this study, “perceived flexibility” and “attitudes towards the use of distance learning
environment” were the independent variables while “self-regulated online learning” was
the dependent variable.

3. Results

Descriptive statistics were calculated to the level of self-regulated online learning,
perceived flexibility, and attitudes towards the use of distance learning environment of
undergraduate students, and the results are shown in Table 2.

Table 2 presents descriptive statistics for the self-regulated online learning, perceived
flexibility, and attitudes towards the use of distance learning environments among under-
graduate students. The results indicate a moderate to high level of self-regulation with a
mean score of 173.84 (SD = 34.08). Students perceive moderate flexibility in their learning
environments (mean = 36.62, SD = 5.20). Attitudes towards the use of distance learning
environments are generally positive (mean = 77.27, SD = 17.09). Overall, students exhibit
good self-regulation, perceive moderate flexibility, and hold positive attitudes towards the
use of distance learning environments.

It includes detailed information on the high and low-scoring items for each scale to
provide better insight into the students’ perspectives.

“The Scale of Flexibility in Open and Distance Learning” includes the three highest
and three lowest scoring items as follows: The highest scoring items are Item 9 (4.46)—“I
can learn subjects that I am particularly interested in on my own”; Item 3 (4.41)—“I can repeat
course topics whenever I want”; and Item 1 (4.28)—“I can decide when I want to learn”. The
lowest scoring items are Item 5 (3.84)—“There are different ways to contact faculty members”;
Item 6 (3.79)—“I also have something to say about the course topic”; and Item 4 (3.45)—“I can
contact faculty members whenever I want”.

“The Attitude Scale Regarding the Use of Distance Education Environments in the
Pandemic Process” includes the three highest and three lowest scoring items as follows:
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The highest scoring items are Item 7 (4.12)—“I think this platform is easy to use”; Item 23
(3.98)—“I am satisfied with the design of the online courses conducted through the platform”; and
Item 17 (3.88)—“I think that the distance education provided by the platform is more effective on
the learning process than traditional face-to-face education”. The lowest scoring items are Item
16 (2.21)—“I can effectively benefit from the offline studies offered by the platform throughout the
learning-teaching process”; Item 9 (2.01)—“I found this platform unnecessarily complex”; and
Item 12 (1.87)—“I think I may need the support of a technical person to use this platform”.

Table 2. The level of self-regulated online learning, perceived flexibility, and attitudes towards the
use of distance learning environment of undergraduate students.

Scale Factor N Minimum Maximum Mean SD Item Average

Self-regulated online learning 300 78.00 252.00 173.84 34.08 4.83

Metacognitive skills 300 19.00 126.00 83.60 20.68 4.64
Time management 300 6.00 21.00 13.23 3.62 4.41

Environmental structuring 300 10.00 35.00 27.79 6.12 5.56
Persistence 300 5.00 35.00 24.61 6.64 4.92

Help seeking 300 5.00 35.00 24.61 6.89 4.92

Perceived flexibility 300 21.00 45.00 36.62 5.20 4.07

Flexibility of time
management 300 7.00 15.00 12.72 1.93 4.24

Flexibility of teacher contact 300 2.00 10.00 7.29 2.11 3.65
Flexibility of content 300 9.00 20.00 16.61 2.50 4.15

Attitudes towards the use of
distance learning environment 300 37.00 120.00 77.27 17.09 3.22

Competence and motivation 300 7.00 35.00 20.64 7.47 2.95
Usability 300 10.00 40.00 24.51 4.41 3.06

Effectiveness 300 6.00 25.00 17.08 4.15 3.41
Satisfaction 300 5.00 20.00 15.05 3.54 3.76

“The Self-Regulated Online Learning Questionnaire” includes the three highest and
three lowest scoring items as follows: The highest scoring items are Item 24 (5.80)—“I
know where to study most efficiently when taking an online course”; Item 23 (5.67)—“I find a
comfortable place to study for the online course”; and Item 25 (5.54)—“I have a specific location set
up for online class”. The lowest scoring items are Item 34 (3.94)—“I insist on getting help from
the teacher of the online course”; Item 19 (3.87)—“I find it difficult to stick to a study schedule
for online class”; and Item 21 (3.82)—“I usually can’t spare much time for online class due to
other activities”.

Table 3 displays the correlations between self-regulated online learning, perceived
flexibility, and attitudes towards the use of distance learning environments. The Pearson
correlation coefficients reveal significant positive relationships among all variables at
the 0.01 level. Specifically, self-regulated online learning is moderately correlated with
perceived flexibility (r = 0.505, p < 0.01) and strongly correlated with attitudes towards
distance learning (r = 0.579, p < 0.01). Additionally, there is a moderate correlation between
perceived flexibility and attitudes towards distance learning (r = 0.474, p < 0.01). These
findings suggest that higher levels of self-regulation in online learning are associated
with greater perceived flexibility and more positive attitudes towards distance learning
environments.

A model summary of the multiple regression analysis can be found on Table 4. Mul-
tiple regression analysis was used to determine to what extent perceived flexibility and
attitudes towards the use of distance learning environment predict undergraduate stu-
dents’ self-regulated online learning. Table 4 presents the model summary of a regression
analysis examining the relationship between perceived flexibility, attitudes towards the
use of distance learning environments, and their impact on the dependent variable as
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self-regulated online learning. The model shows a moderate to strong fit, with an R value
of 0.635, indicating that approximately 40.4% of the variance in the dependent variable
is explained by the predictors. The adjusted R2 value of 0.400 suggests that the model’s
explanatory power remains robust even when accounting for the number of predictors.
The F-test result (F = 100.546, p < 0.001) indicates that the overall model is statistically
significant in predicting the dependent variable. Predictors in the model include attitudes
towards the use of distance learning environments, and perceived flexibility, both of which
are significant predictors (p < 0.001). These findings suggest that attitudes towards the
use of distance learning environments, and perceived flexibility play important roles in
predicting self-regulated online learning.

Table 3. Correlation between self-regulated online learning, perceived flexibility, and attitudes
towards the use of distance learning environment.

Self-Regulated
Online Learning

Perceived
Flexibility Attitudes

Pearson
correlation

Self-regulated
online learning -

Perceived flexibility 0.505 ** -

Attitudes 0.579 ** 0.474 ** -

Sig. (2-tailed)

Self-regulated
online learning -

Perceived flexibility 0.000 ** -

Attitudes 0.000 ** 0.000 ** -

N

Self-regulated
online learning -

Perceived flexibility 300 -

Attitudes 300 300 -
** Correlation is significant at the 0.01 level (2-tailed).

Table 4. Model summary of regression analysis.

Change Statistics

R R2 Adjusted R2 S.E. R2 Change F Change df1 df2 p

0.635a 0.404 0.400 26.40504 0.404 100.546 2 297 0.000

Table 5 summarizes the results of a standard multiple regression analysis predicting
self-regulated online learning from perceived flexibility and attitudes towards the use of
distance learning environments. Both predictors are statistically significant, with perceived
flexibility (B = 1.955, β = 0.298, p < 0.001) and attitudes towards the use of distance learning
environments (B = 0.872, β = 0.437, p < 0.001) contributing significantly to the model. The
regression model is moderately strong, with an R value of 0.633, indicating that about
40.1% of the variance in self-regulated online learning is explained by the two predictors.
The F value of 99.333 (p < 0.001) confirms the overall statistical significance of the model.
These results suggest that both perceived flexibility and positive attitudes towards distance
learning significantly enhance students’ self-regulated online learning abilities.

In addition, according to the beta coefficients and p-values, attitudes towards the use of
distance learning environments explained more variance than perceived flexibility and both
dimensions contributed to self-regulated online learning significantly (attitudes towards the
use of distance learning environments: β = 0.437, t = 8.597, p < 0.001; perceived flexibility:
β = 0.298, t = 5.858, p < 0.001). According to the results of the regression analysis performed
separately to reveal the effect of each variable on the dependent variable, the attitudes
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towards the use of distance learning environments variable accounts for 33.5% of self-
regulated online learning (R2 = 0.335, F = 150.000, p < 0.001), while the perceived flexibility
variable accounts for 25.5% of self-regulated online learning (R2 = 0.255, F = 102.193,
p < 0.001). These findings indicate that attitudes towards the use of distance learning
environments carries a greater weight and has a stronger impact on students’ self-regulated
online learning behaviors than perceived flexibility.

Table 5. Standard multiple regression analysis results for predicting self-regulated online learning.

Variable B S.E. β t p<

(Constant) 34.868 11.059 3.153 0.002

Perceived flexibility 1.955 0.334 0.298 5.858 0.000

Attitudes 0.872 0.101 0.437 8.597 0.000

R = 0.633; R2 = 0.401; F value = 99.333; p < 0.001.

4. Discussion

This study explores the relationship between undergraduate students’ self-regulated
online learning, perceived flexibility, and attitudes towards the use of distance learning
environments. This study’s findings emphasize the importance of self-regulated online
learning and perceived flexibility in shaping students’ attitudes towards the use of distance
learning environments. Understanding how students regulate their learning processes and
perceive the flexibility of online education can offer valuable insights for educators and
institutions seeking to enhance the online learning experience. By promoting self-regulated
learning behaviors and providing flexible learning environments, educational institutions
can potentially enhance student engagement, satisfaction, and academic outcomes in online
settings [23,31].

The research in [56] focusses on evaluating students’ attitudes towards online learning,
which is relevant for understanding student perceptions of distance learning. Similarly,
the positive impact of self-regulation on student engagement in online learning environ-
ments aligns with the findings of good self-regulation among students in this study [57].
Moreover, it is emphasized that learning motivation has a role in shaping students’ atti-
tudes towards technology-based self-directed learning, which could be associated with
the positive attitudes observed towards distance learning in this study [58]. Additionally,
self-regulated learning strategies during the COVID-19 pandemic offer insights into how
students adjust their learning approaches in online settings, potentially influencing their
perceived flexibility and attitudes towards the use of distance learning environments [59].

The importance of fostering students’ self-regulated learning behaviors in online set-
tings has been underscored, which supports the positive correlation identified between
self-regulated online learning and attitudes towards the use of distance learning envi-
ronments in this study [20]. In addition, another study [60] emphasized the ongoing
self-regulation as essential for successful learning in online environments, further endors-
ing the idea that self-regulated online learning is positively associated with perceived
flexibility and attitudes towards the use of distance learning environments.

The findings of this study are consistent with the existing literature. For example,
it is highlighted that there are significant effects of flexible online courses on students’
satisfaction, supporting the positive relationship between perceived flexibility and self-
regulated online learning [32]. It is found that self-efficacy and interaction positively predict
student satisfaction and perceived learning in online distance learning, which aligns with
the importance of attitudes towards the use of distance learning environments in predicting
self-regulated online learning [61].

The findings of this study indicate a moderate to high level of self-regulation among
undergraduate students. This result is supported by the existing literature, which highlights
that self-regulation strategies significantly impact online learning success [62]. Similarly,
high levels of self-regulation among undergraduate students who use diverse learning
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strategies have been documented [63]. However, some studies present opposing views.
For instance, while some students exhibit high self-regulation, many struggle to maintain
consistent self-regulation in online learning environments [64]. Additionally, undergradu-
ate students often lack sufficient self-regulation skills and require additional training to
improve their learning outcomes [65].

In another study, undergraduate students perceive moderate flexibility in their learn-
ing environments, align with findings that emphasize the benefits and positive perceptions
of flexible learning environments [66]. However, there is also evidence that perceived
flexibility varies. Some students perceive their learning environments as rigid [67], and not
all students perceive their learning environments as flexible, indicating a need for better
design and implementation [68].

In this study, undergraduate students had generally positive attitudes towards the
use of distance learning environments, which is corroborated by studies that found stu-
dents’ positive attitudes towards e-learning correlate with high satisfaction and perceived
learning [69,70]. Nonetheless, there are mixed attitudes reported in the literature. While
some undergraduate students have positive attitudes, others express concerns about the
lack of face-to-face interaction and the challenges of self-regulation in e-learning [71]. Simi-
larly, technical difficulties and a lack of interaction with instructors can negatively impact
undergraduate students’ attitudes towards the use of distance learning environments [72].

The findings of this study indicate that self-regulated online learning is moderately cor-
related with perceived flexibility and strongly correlated with attitudes towards the use of
distance learning environments. These results are supported by the existing literature. For
example, it is highlighted that self-regulation significantly impacts undergraduate students’
perceived flexibility and satisfaction with online courses [62]. Similarly, undergraduate
students with higher self-regulation skills tend to have more positive attitudes towards
online learning environments [73]. However, some studies present opposing views. It
is noted that while self-regulation is important, it does not always translate to perceived
flexibility or positive attitudes due to other influencing factors such as course design and
instructor support [64].

The moderate correlation between perceived flexibility and attitudes towards the use
of distance learning environments aligns with findings that flexible learning environments
are generally perceived positively by students and contribute to their overall satisfaction
with distance learning [66]. However, there is evidence suggesting variability in this
relationship. For instance, while perceived flexibility is beneficial, it does not universally
lead to positive attitudes, particularly when students face technical difficulties or lack
interaction with peers and instructors [71].

Moreover, the relationship between self-regulation and self-efficacy, suggesting their
interdependence, is emphasized, which could further support the significant contribution
of perceived flexibility and attitudes towards the use of distance learning environments to
self-regulated online learning [74].

5. Conclusions

The literature cited in the Section 4 supports this study’s findings and provides addi-
tional insights relevant to several Sustainable Development Goals (SDGs). For instance,
fostering self-regulated learning behaviors in online settings aligns with SDG 4, which
emphasizes inclusive and equitable quality education. Studies highlight the positive corre-
lation between self-regulated online learning and attitudes toward distance learning, indi-
cating that promoting self-regulation can enhance the quality and accessibility of education.
The role of learning motivation in shaping students’ attitudes towards technology-based
self-directed learning supports the positive attitudes observed towards distance learning in
this study, further contributing to lifelong learning opportunities as envisioned by SDG 4.

Additionally, the literature emphasizes the significant effects of flexible online courses
on students’ satisfaction, supporting the positive relationship between perceived flexibility
and self-regulated online learning. This aligns with SDG 10, which aims to reduce inequali-
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ties by making quality education more accessible to diverse student populations through
flexible learning options. The positive effects of perceived flexibility on student satisfaction
and self-regulated learning underscore the importance of creating adaptable and inclusive
learning environments that cater to a wide range of educational needs.

Moreover, the significant contribution of self-efficacy and interaction to student satis-
faction and perceived learning in online distance education highlights the need for collabo-
rative efforts to improve educational practices, resonating with SDG 17. By promoting part-
nerships among educational institutions, technology providers, and policymakers, effective
interventions can be developed to enhance self-regulated learning and perceived flexibility.

To fully leverage the advantages of online education and advance SDG 4, educational
institutions should establish comprehensive digital literacy programs. These initiatives
should empower students with the skills needed to effectively navigate and use online
learning platforms, thereby enhancing their self-regulated learning abilities. By promoting
digital fluency, students can better control their learning processes, resulting in improved
educational outcomes. In line with SDG 10, there should be a focus on creating and de-
veloping inclusive learning technologies that address the diverse needs and backgrounds
of students. Collaboration between educational institutions and technology providers
is crucial to develop adaptive learning tools that provide personalized learning experi-
ences, ensuring equal access to quality education for all students, irrespective of their
socioeconomic status or learning capabilities. Supporting SDG 17, it is vital to strengthen
institutional support systems through partnerships among educational institutions, mental
health services, and community organizations. Offering comprehensive support services
such as counseling, academic advising, and peer mentoring can boost students’ self-efficacy
and engagement in online learning. These partnerships can ensure that students receive
well-rounded support, fostering a more supportive learning environment that encourages
self-regulated learning and overall well-being.

Educational institutions should develop and implement programs aimed at enhancing
students’ self-regulated learning behaviors, as higher self-regulation skills are associated
with more positive attitudes towards online learning environments [1,5]. The strong cor-
relation between self-regulated online learning and positive attitudes towards distance
learning environments found in this study highlights the importance of fostering such
attitudes to enhance self-regulation among undergraduate students. Providing flexible
learning environments is crucial for increasing student satisfaction and perceived learning,
as flexible online courses significantly impact student engagement and satisfaction [32,66].
The significant role of perceived flexibility in contributing to self-regulation found in this
study supports the need for institutions to offer flexible learning options to students. Many
students struggle with self-regulation in online learning environments [64]; hence, insti-
tutions should offer additional training and support to improve these skills, such as time
management workshops and personalized coaching [65]. This study’s findings that self-
regulated online learning is moderately correlated with perceived flexibility suggest that
such training can be particularly effective in enhancing undergraduate students’ ability to
manage their learning processes in flexible environments. Course design and instructor
support are critical in shaping students’ attitudes towards online learning [3,7]; thus, insti-
tutions should focus on engaging course designs and ensuring instructor accessibility [68].
The positive correlation between attitudes towards distance learning environments and
self-regulated online learning found in this study underscores the importance of well-
designed courses and accessible instructors in fostering positive attitudes and enhancing
self-regulation. Addressing technical challenges by investing in reliable, user-friendly
online platforms and providing technical support can maintain a positive attitude towards
online learning [71]. The findings that positive attitudes towards distance learning environ-
ments are associated with higher levels of self-regulation indicate that minimizing technical
issues can help maintain these positive attitudes and support self-regulated online learning.
Promoting positive attitudes towards distance learning through marketing campaigns
and educational programs that highlight its benefits can enhance student satisfaction and
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perceived learning [69]. Given this study’s findings on the importance of positive attitudes
in enhancing self-regulation, such promotional efforts can be instrumental in improving
overall undergraduate student engagement and success in online learning environments.

This study has some limitations. Firstly, sample size is statistically adequate but lim-
ited to one geographical area. Future studies could incorporate a more diverse geographic
sample to increase the generalizability of the findings. Secondly, the cross-sectional design
of our study limits our ability to draw causal inferences. Longitudinal studies could be con-
ducted to observe changes over time in self-regulated online learning, perceived flexibility
and attitudes towards the use of distance learning environments. Longitudinal studies have
the potential to offer valuable insights into the dynamics of online learning experiences
over time, allowing for a more nuanced understanding of the factors influencing learning
outcomes [75].

Future research should explore specific interventions aimed at promoting self-regulated
learning and investigate the role of technology in supporting these processes, providing
valuable insights into optimizing online learning environments. Understanding how differ-
ent pedagogical approaches and technological tools influence students’ self-regulation and
perceptions of flexibility can significantly contribute to the ongoing improvement of online
education practices, ultimately supporting the broader goals of sustainable development.
Future studies could examine the impact of various demographic factors, such as age,
gender, and socioeconomic status, on self-regulated online learning, perceived flexibility,
and attitudes towards the use of distance learning environments. Moreover, investigating
the long-term effects of self-regulated online learning strategies and the sustainability of
flexible learning environments would also provide valuable insights for educators and
policymakers.
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