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This article investigates the effect of the flipped learning model on university
students with internal/external locus of control regarding their self-regulated
learning skills and learning retention in Saudi Arabia. The sample was divided into
two groups according to learning style (internal/external locus of control). Both
groups were taught through a flipped learning model. A self-regulated learning
skills scale and a learning retention instrument were used. Results indicate
significant differences between the experimental groups in favor of the internal
locus control. The study highlights the necessity of identifying students’ learning
styles and finding the best e-learning environments and strategies that meet their
learning preferences.
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INTRODUCTION

Students learn in different styles. To make learning compatible and meaningful for
individuals, the literature recommends personalizing the learning environment to meet
different needs and characteristics (Chiang, 2016; Ismaeel & Al Mulhim, 2019;
Shahsavar & Hoon, 2011; Tayebinik & Puteh, 2013). Locus of control
(internal/external) is a learning style that emphaizes students’ beliefs that their success
and failure is controllable and responsive (Rotter, 1966). Traditional teaching
environments have been reported as less functional in meeting students’ different
learning styles (Uzunboylu & Karagozlu, 2015).

Learning technologies play a key role in meeting various learning styles (Uzunboylu &
Karagozlu, 2015). Flipped learning, a blended learning strategy, heavily depends on
learning technology in its support of student-centered learning. In such a learning
environment, students learn the lecture’s content at home using computer-mediated
objects (Chen, Liou, & Chen, 2019). Students can actively control their learning
experience to achieve their individual learning goals. This learning environment
encourages students’ active and self-directed learning.

Recently, popular e-learning environments have engaged learners in learning
construction, which amplifies collaborative, self-directed, and self-regulated learning
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(Kang, 2015). Self-regulated learning refers to a student’s ability to understand, control
and manage their learning environment (Schraw, Kauffman & Lehman, 2002). The
literature shows that self-regulated learners are more successful learners in these
environments (Barak, 2009; Sun, Wu, & Lee, 2017). Educators must develop skills with
e-learning strategies to support students’ use of self-regulated learning skills. Students
employ self-regulated learning skills to prepare for face-to-face activities and
discussions. Instructors can use traditional class time to encourage active and valuable
student participation rather than the passive receipt of information. Thus, flipped
learning characteristics may help learners be better self-regulated learners. Moreover,
active learning environments allows students to actively engage in their learning tasks,
affecting knowledge construction, and learning retention (Hawks, 2014; Kerr, 2015;
Mithun & Evans, 2018; Shatto, L'Ecuyer, & Quinn; 2017). This paper explores how the
flipped learning model affects self-regulated learning and learning retention of students
with internal/external locus of control at King Faisal University, Saudi Arabia.

LITERATURE REVIEW
Flipped Learning

The flipped learning instructional model inverts the traditional classroom. The
traditional lecture content becomes student homework in the form of videos,
presentations, screencasts, or vodcasts. Activities that traditionally constitute at-home
assignments become in-class activities (Baytiyeh, 2017). Flipping saves time that was
consumed by the introduction of a new concept for more valuable student engagement in
collaborative activities (Milman, 2014). In the flipped classroom, a teacher is a
knowledge facilitator rather than a knowledge deliverer. Therefore, students are
empowered to take control of their learning process (Lai & Hwang, 2016).

Flipped learning is based on student-centered learning theories (Akcayir & Akgayir,
2018; Baytiyeh, 2017). The self-directed learning theory is a student-centered learning
theory that supports flipped learning (Sletten, 2017). The theory has two components
(see Figure 1):

1. Out-of-Classroom: Students prepare for in-class activities with self-regulated
learning skills. Students study learning resources and take notes on what they have
learned.

2. In-Classroom Activities: Students participate in discussions on the content of the
learning resources, and apply the content to their assignments to demonstrate deeper
understanding.

| sett-Directed Learning |

Self-Regulated [~ ’ Active
Learning ¥ N Learning
Out-of-Class " /] IN-Claxx
Preparation \ Participation
Knowledge

Construction

Figure 1
Components of self-directed learning theory (Sletten, 2017)
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Research reports several ways in which the flipped classroom model makes the learning
and teaching process more effective. The flipped model frees class time, which provides
more opportunities for meaningful in-class activities like role-play, debates, problem-
based learning, and peer-assisted learning. The literature reveals that flipped learning
can improve students’ learning outcomes. Milman (2014) and Shyr et al. (2018) agree
that flipped classroom provides more time for more engaging instruction, especially
when teaching in a hybrid or blended settings. Shyr et al. (2018), moreover, believe that
a variety of in-class and out-of-class activities can influence to improve students'
academic achievement and attitude toward learning and encourage them to become
active learners. Moreover, Akcayir and Akgayir (2018) conduct a large-scale review of
the literature seeking the advantages and challenges of the flipped classroom approach.
They found that the most frequently reported advantage is that a flipped classroom could
improve students’ learning performance. O’Flaherty and Phillips (2015) review of the
literature also reveals evidence on the positive influence of flipped learning on
improving academic performance and student and staff satisfaction. Baytiyeh's (2017)
study shows that in addition to improving students' performance, flipped classrooms
could help to improve their self-regulated learning skills. Abeysekera and Dawson
(2015) also suggest that a flipped classroom could improve student motivation. The
findings from a study carried out by Chao et al. (2014) assert the effectiveness of the
flipped learning approach in terms of students’ achievements, learning attitudes,
motivation, and self-evaluation.

The literature notes challenges to flipped learning. It is found that the flipped classroom
is time consuming due to the redesign of the course. Time-consuming activities include
recording video lectures, creating presentations, developing meaningful in-class
activities, etc. In addition, the students’ at-home learning content may be insufficiently
produced or has technical problems. This learning model is very student-centered as it
relies on students watching the learning materials at home. Completion of the at-home
assignment is not guaranteed. Poor preparation for in-class activities may reduce or
eliminate a student’s engagement. In addition, some students may not be able to learn
through a computer, and/or may require scaffolding (Akgayir & Akgayir, 2018; Milman,
2014; Shyr & Chen, 2018).

Several studies cite the effectiveness of the flipped learning model on students’ learning
outcomes. Considering students’ various learning styles, the present study investigates
the influence of the flipped learning model on students with different locus of control
related to self-regulated learning and learning retention.

Locus of Control

The literature has cited learning styles as key predictors on how a student may learn and
interact in the learning environment (Ismaeel & Al Mulhim, 2019). This understanding
of how learning is achieved could help teachers design more appropriate learning
environments for their students according to their learning styles. Locus of control is a
learning style defined as a generalized individual’s belief about how responsive and
controllable the environment is based on situations and experiences (Rotter, 1966).
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The two types of locus of control are external and internal. People with external locus of
control believe that events and outcomes are caused by external factors like chance, fate,
or the actions of others. In contrast, internal locus of control attributes events and
outcomes to behaviors or actions (Rotter, 1966).

The literature suggests that learning technologies could address different learning styles
by providing facilities for students’ learning that are not possible with other media.
Uzunboylu and Karagozlu (2015) argue that flipped learning could address different
learning styles, whereas traditional learning depends on the instructor’s teaching styles.

Locus of control is based on Rotter’s (1954) social learning theory. Here, reinforcement
is important in increasing expectations that a behavior or event will be influenced by its
reinforcement in the future. In contrary, the reinforcement will reduce or extinguish the
expectancy of that reinforcement once an expectancy for such a behavior or event is a
failure. Internally controlled individuals are more motivated by their achievement and
goals than outer guidance. On the other hand, externally controlled individuals have less
or no control over their achievement and look for causes of their failure (Bajwa, Batool,
Azam, & Ali, 2016).

Significant research has considered students’ learning styles such as ambiguity tolerance
(Chiang, 2016; Ismaeel & Al Mulhim, 2019; Tayebinik & Puteh, 2013), field
independence (Chen et al., 2019; Onyekuru, 2015; Wang, 2014), locus of control (Hsia,
Chang, & Tseng, 2014; Joo, Joung, & Sim, 2011; Severino, Aiello, Cascio, Ficarra, &
Messina, 2011), and learning outcomes in learning environment. Many studies
emphasize the influence of locus of control on learning outcomes. However, the results
of these studies conflict. Some report that locus of control impacts attitudes,
performance, achievement, satisfaction, motivation, and success in favor of internally
controlled students. For example, Bajwa et al. (2016) find that locus of control could
influence distance learning students’ satisfaction. Similarly, Joo, Lim and Kim’s (2013)
examination of the predictors of learning outcome in an online university context, reveal
that students’ locus of control is one of the significant predictor of their satisfactions.
Hsia et al. (2014) conduct a study to investigate the impact of locus of control on e-
learning trainees and their acceptance of technology. The results assert that locus of
control had significant and direct influence on perceived usefulness and perceived ease
of use. In another exploration, Hsia (2016) found that locus of control has a strong effect
on students’ beliefs (perceived usefulness, perceived ease of use, and perceived
behavioral control) toward m-learning. Nakayama, Leh, & Santiago (2015) explore the
relationships among the instructional design of flipped classrooms using social media,
students’ experience, and students’ characteristics including locus of control. The results
assert that there is a strong relationship between students’ characteristics (i.e. locus of
control) and instructional design of flipped classrooms that uses social media in terms of
students’ activity in favor of the internally controlled students. In contrast, some studies
report no differences between internally or externally controlled students in terms of
learning outcomes (Cox, 2012; Gokgearslan & Alper, 2015; Kelly, 2012).
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Although locus of control is a learning style that has been closely examined in e-learning
contexts with various variables, it has been slightly tested in flipped learning
environments. This requires more investigation.

Self-regulated learning skills

The increasing demand of online learning environments requires learners to be more
independent and self-directed as they autonomously and actively engage in the learning
process (Serdyukov & Hill, 2013; Wang, Shannon, & Ross, 2013). Contrary to
traditional learning environments, learners in online environments need the self-
generated ability to control, manage, and plan their learning actions using self-regulated
learning skills. Self-regulated learning is an individual’s ability to understand and
control the learning environment. Zimmerman (1989) indicated that self-regulated
learners plan, set goals, organize, self-monitor, and self-evaluate their learning rather
than depend on teachers.

The theory of self-regulated learning identifies three processes of self-regulation: (1)
behavioral monitoring; (2) self-evaluation; and (3) self-reaction (Bandura, 1986). These
cognitive skills are crucial for individuals to determine personal goals (Garcia, Falkner,
& Vivian, 2018). The process of self-regulation involves four stages: (1) task definition;
(2) goal setting and planning; (3) enactment; and (4) adaptation. These stages occur in a
microcognitive system of five processes: (1) conditions; (2) operations; (3) products; (4)
evaluation; and (5) standards.

Nine self-regulation strategies were identified by Zimmerman (1989). Magno (2010)
developed seven strategies to self-regulation learning: (1) memory strategy; (2) goal
setting; (3) self-evaluation; (4) seeking assistance; (5) environmental structuring; (6)
learning responsibility; and (7) organizing. These factors were intercorrelated as strong
indicators of academic regulation learning.

Many studies agree that self-regulated learning positively affects outcomes like
academic performance, achievement, and success. Broadbent (2017) investigates the
online and blended students' use of self-regulated learning strategies in a higher
education context. She found that students use self-regulated learning strategies
equivalent in both online and blended settings. She also highlights that self-regulated
learning strategies could improve students’ academic performance. Additionally,
Broadbent and Poon (2015) reviewed several studies that explore the use of self-
regulated learning strategies in the online higher education context. They found that self-
regulated learning strategies are positively correlated to students' academic success,
highlighting the strategies of time management, metacognition, critical thinking, and
effort regulation in particular. Another study was conducted by Lai and Hwang (2016)
to compare between a self-regulating flipped classroom and conventional flipped
classroom in an elementary school mathematics course in terms of academic
achievement, self-regulated learning skills, and self-efficacy. One result of their study
showed that students with higher self-regulated learning skills had significantly better
academic achievement. Moreover, Littlejohn, Hood, Milligan, and Mustain (2016)
studied the effect of self-regulated learning on the behaviour and the employment of
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self-regulated learning skills of students who enroll in a MOOC. Their study identified
differences in behaviour associated with five self-regulated learning sub-processes
including motivation and goals setting, self-efficacy, task interest value, task strategies,
and self-satisfaction and evaluation, in favour of the students with higher self-regulated
learning.

Self-regulated learning skills are based on classroom opportunities where students
control their pace and design of learning. In this setting, students are responsible for
their learning. This view, which suits the flipped learning model, encourages students to
be self-driven as they complete tasks outside of the classroom in order to be prepared
for in-class activities. To achieve this, students should be able to set personal goals and
deploy effective learning strategies (Peng, 2012). Additionally, students should be able
to monitor their learning behaviors (for example, knowing how to regulate their time and
resources), as well as other appropriate strategies aimed at achieving their learning
goals. Students with higher self-regulation levels are more effective in their learning,
and are more successful in a flipped learning setting than those with low self-regulation
levels (Winne, 2013).

The literature has cited several findings related to the impact of flipped learning on
improving students’ self-regulated learning. Some studies reported no significant
evidence showing that flipped learning correlates to students’ self-regulated learning
skills (Elakovich, 2018; Sun et al., 2017; Wang & Zhu, 2019). On the other hand, some
studies asserted that flipped learning positively correlates to self-regulated learning
skills. For example, Sletten's (2015) study finds a significant correlation between
students' self-regulated learning skills and flipped classroom perceptions. It also
suggests that self-regulated learning skills and flipped course perceptions were
predictors of achievement. The study by Ng (2018) examines the effectiveness of
flipped classroom pedagogy, concerning self-regulation skills, to enhance formative
learning outcomes for first-year university students. The study suggests that flipped
classroom pedagogy was effective enabling students to achieve all self-regulated
learning skills. Alten, Phielix, Janssen, and Kester (2020) investigate the effects of self-
regulated learning skills support included in the pre-class (home) activities in a flipped
classroom setting on students’ self-regulated learning skills and learning outcomes.
Their findings involve evidence of the role of flipped learning in stimulating students to
perform self-regulated learning skills. Jovanovi¢, Gasevi¢, Dawson, Pardo, and Mirriahi
(2017) suggest that the success of students in flipped learning settings depends on the
extent to which the students use of self-regulated learning skills. Students with low self-
regulated learning skills would need more help and scaffold from the instructors to
develop their skills and consequently achieve their goals. The flipped learning settings
can provide such scaffold and help to develop these skills through undertaking and
completing well-defined and structured preparatory activities. Similarly, the study of
Sun, Xie, and Anderman (2018) recommended that it is essential to make flipped
classrooms effective for academic achievement. For higher achievement, flipped
classrooms should enact appropriate strategies in order to support learners in enhancing
self-regulation.
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It is important to determine the best learning strategies and environments that suit
students with different learning styles. In doing so, students can develop self-regulating
learning skills for learning competencies crucial in the 21% century. However, the
literature lacks information on learning styles and self-regulated learning. Therefore, the
current study investigates the effect of flipped learning on self-regulated learning of
students with different locus of control (internal/external).

Learning Retention

Learning retention focuses on the transfer of new information from short-term to long-
term memory (Andriotis, 2017). This type of knowledge, which remains in an
individual’s mind, is one of the most important academic outcomes. The active learning
environment is an important factor in students’ academic outcomes, including learning
retention (Mithun & Evans, 2018). Several studies have reported that flipped learning
effectively enhances students’ learning retention. Estes, Ingram, and Liu (2014) state
that flipped learning is a unique approach to improve learner retention and using class
time wisely. Similarly, Hawks (2014) confirms that the flipped learning approach can
enhance learning retention through rich pre- and in-class interactive exercises and
encourage in-depth learning facilitated by students’ aptitude and passion. In her analysis
of 24 research studies on the influence of flipped learning on several learning outcomes
in the field of engineering education, Kerr (2015) found only one study that explores
learning retention. That study reports a vast improvement in students' learning retention
because of the flipped learning intervention. Shatto et al. (2017) evaluate a flipped
learning approach for accelerated second-degree nursing students during their primary
medical-surgical nursing course, compared to a traditional teaching method. Following
the course, learning short-term retention (3 months later) and long-term retention (12
months later) were measured. The findings revealed flipped classroom helps to promote
both short- and long-term retention. The study, more specifically, indicates that short-
term retention was greater, and long- term retention was significantly great in favour of
the students who were taught using a flipped learning approach. Mithun and Evans
(2018) carried out a study of a flipped classroom teaching approach compared to a
traditional lecture-based teaching approach in an introductory programming course in
terms of students' learning outcomes. The study concludes that the class grade average
in flipped sections increased compared to traditional sections, had a positive impact on
students’ learning, motivation, engagement, and retention.

The following studies examined the influence of locus of control on students’ learning
outcomes such as students’ satisfaction (Bajwa et al., 2016; Joo et al., 2013), students’
sense of community and academic success (Gokgearslan & Alper, 2015), technology
acceptance (Hsia, 2016; Hsia et al., 2014), students’ activity (Nakayama et al., 2015).
However, there is a lack in the literature that examines the effect of students’ locus of
control on learning retention and more studies are needed. This confirms the need for
the present study.
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Research Questions and Hypotheses

The current research investigates the impact of the flipped learning strategy on self-
regulated learning skills and learning retention of students with internal/external locus of
control. The research asks the following questions:

o Does the flipped learning strategy affect self-regulated learning skills of students
with internal/external locus of control?

o Does the flipped learning strategy affect the learning retention of students with
internal/external locus of control?

To answer these questions, the following hypotheses will be examined:

e There are no statistically significant differences at the level of (0.05) between the
average scores of the self-regulated learning skills scale of students with
internal/external locus of control due to employing the flipped learning
strategy.

o There are no statistically significant differences at the level of (0.05) between the
average scores of the learning retention of students with internal/external locus
of control due to employing the flipped learning strategy.

METHOD

This study uses the experimental research approach to determine the influence of the
flipped learning strategy on students’ self-regulated learning skills and the learning
retention of students with internal/external locus of control.

Participants

Sixty students participated in the study. The students were enrolled in the diploma of
education course, “Computer Applications in Education,” in the Faculty of Education at
King Faisal University. The research was conducted during the second semester of the
2017-2018 academic school year. Participants were classified either internal or external
locus of control. Each experimental group had 30 students.

Research Design

The study employed Branch’s (2009) analysis, design, development, implementation,
and evaluation (ADDIE) model for instructional design in constructing the experimental
treatments, and utilized the model’s five procedural steps.

Analysis: This stage:

Planning Producing e Asseramant

Lesson [\‘.»."
Objectives * * 4]
Activities

Figure 2
Flipped learning framework
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o identifies the overall goal of the research by investigating the impact of the
flipped learning strategy on self-regulated learning skills and learning retention
of students with internal/external locus of control.

o identifies the learners’ characteristics by selecting postgraduate students in the
College of Education’s “Computer Applications in Education™ (approximately
the same educational level and age [23-30 years], unfamiliar with the
educational content in “Designing Digital Learning Objects,” and possessing
basic skills for dealing with computers and the Internet).

e analyzes learning tasks and needs by selecting assignments titled “Designing
Infographic Using Adobe Photoshop” and “Creating Animation Using
Animaker and Powtoon.” These were then broken into smaller tasks.

o analyzes the learning environment by applying the experiment in computer labs
connected to the Internet.

Design: In setting up the experimental treatment of the study, a framework was designed
based on the flipped learning literature. See Figure 2 (Cabi, 2018; Song & Kapur, 2017;
Tune, Sturek, & Basile, 2013).

This framework has the following steps:

1. Planning: we selected the “Designing Digital Learning Objects” flipped lesson.
The lesson’s objectives were determined. Activity plans included “Designing
Infographic Using Adobe Photoshop” and “Creating Animation Using
Animaker and Powtoon.”

2. Producing: Here we create an introductory presentation on the infographic
design. Some video clips were recorded to demonstrate the use of Adobe
Photoshop, Animaker, and Powtoon.

3. Sharing: Learning resources were available to students through Blackboard.
Other instructions included the use of resources.

4. Assignment: Students were required to watch the videos and other resources.
They prepared for in-class activities by taking lesson notes. In the class, the
teacher discussed the resources and answered students’ questions. Students of
each experimental group were divided into subgroups. Tasks were assigned to
the subgroups. Task topics included:

o Internet: Definition, advantages, disadvantages, Internet protocols, Internet
services, and applications in education

e Web 2.0: Definition, characteristics, comparison between Web 1.0 and Web 2.0,
Web 2.0 technologies, and services in the education field

5. Assessment: Groups presented their work to the class and received feedback
from the teacher and other groups.

Development

o Media elements (i.e., presentations, video clips) were produced to discuss the
objectives of the flipped classroom model.
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e Media was available to students on Blackboard. Tasks were set and explained in
the assignment section. A group discussion board was created.

Implementation: This stage involved a pilot study on a sample of 10 randomly selected
students in the College of Education, King Faisal University who were different from
the main experiment sample. Participants’ characteristics mirrored the study sample.
Rotter's scale of locus of control was applied to the pilot sample and students were
divided into two groups (five students each) according to their internal or external locus
of control. The experimental treatment (flipped classroom) was conducted to ascertain
clarity, check its suitability to the students’ level, calculate reliability and validity of the
measuring instrument, and identify potential difficulties encountered during the
implementation of the actual experiment. Magno’s (2010) scale of self-regulated
learning was administered after the treatment. An achievement multiple-choice test was
prepared and applied two weeks after the experimental treatment ended. Also, the
timeframe for implementing the main experiment was considered.

Evaluation: The evaluation involved the formative evaluation of all stages of the
experiment, including designing, producing, and testing treatments. This ensured the
integrity of the previous stages and assessed their validity. It considered feedback from
the pilot experiment. The result of the formative evaluation was used to make necessary
amendments to the treatments.

Instruments
Locus of control scale

The researcher administered the Rotter (1966) locus of control scale to classify the study
sample according to this learning style. The scale aimed to identify students in which
perceived reinforcement was contingent on their behavior as compared to chance or
experimenter control. The scale consisted of 29 forced-choice items (including six filler
items) of two statements. Each reflected a mixture of external and internal control. One
score was given for the external control statement; a zero was given for the internal
control statement. This means that the highest score gained was 23. A score less than 12
reflected internal locus of control; greater than 12 reflected external locus of control.

Rotter (1966) reported scale reliability of 0.79 by test-retest, a satisfactory value
indicating high reliability. Similarly, the present study calculated the reliability by test-
retest, reflecting a score of 0.81 as a high reliable value.

Self-regulated learning skills scale

The academic self-regulation learning scale was employed to identify the level of
students’ self-regulated learning skills (Magno, 2010). The scale, in its final form,
consisted of 55 items divided into seven factors.

In the memory strategy, 14 items represented students’ efforts to memorize the learning
materials, either overtly or covertly (i.e., notecards, summaries, lists).

1. Goal Setting: Five items identified educational goals and sub-goals. It made
plans for sequencing, timing, and roles and activities to be implemented for the
achievement of these goals using scheduled planning.
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2. Self-Evaluation: Twelve items indicated students’ observations of performance.
This ensured the quality or progress of their work to achieve a certain outcome
(monitoring improvement and seeking peer feedback).

3. Seeking Assistance: These eight items were used to complete learning tasks.
They included the learner seeking help from teachers, peers, or other learning
sources (i.e., research, books, Internet).

4. Environmental Structuring. Five items described how a student arranges the
learning setting to improve their learning (avoiding television and noisy
places).

5. Learning Responsibility: Five items indicated students’ efforts to accomplish
and submit their assignments on time and without delay.

6. Organizing: Six items included the rearrangement of learning materials and
information (physical area to improve learning).

Magno’s instrument used a 4-point Likert scale (strongly agree = 4, agree = 3, disagree
= 2, strongly disagree = 1). The maximum score a learner could obtain on the scale was
220. The lowest score was 55. Some amendments were made while drafting the scale
items to suit the nature of the current study. The validity of the amended scale was
calculated by presenting it to a group of judges in the field of educational psychology.
They surveyed the appropriateness of the wording and suitability of the scale items for
the general purpose of the scale. The judges recommended minor changes to some
items. Changes were made and finalized.

Magno (2010) indicated the reliability of the scale’s factors by calculating Cronbach’s
alpha coefficients as 0.82 for Memory strategy, 0.87 for Goal setting, 0.83 for Self-
evaluation, 0.74 for Seeking assistance, 0.73 for Environmental structuring, 0.75 for
Learning responsibility, and 0.78 for Organizing.

The author of the present study calculated the reliability of the scale using Spearman’s
coefficient by applying it to a pilot sample. It was found that the scale is 0.79 reliable in
total, which is a high result indicating the high reliability of the scale.

Learning retention instrument

A multiple-choice test of 30 items was prepared to measure the learning retention of the
two experimental groups on concepts related to the Internet and Web 2.0. Each test item
was allowed one point of the total score. The total score on the test was 30 points. To
find the validity of the achievement test, items were initially reviewed by a group of
judges in the field of educational technology. They reviewed its coverage of the
educational goals, its relevance to the content, and the relevance and precision of the test
items. The judges unanimously agreed to grant the test more than 97%. Accordingly,
some item wording was amended. The test became applicable for the participants of the
pilot experiment to calculate the statistical validity of the test.

The pilot group of 10 students took the test two weeks after the pilot experiment.
Reliability was calculated using the split-half method, as well as the Spearman-Brown
equation and correlation coefficient between the two parts. The reliability coefficient
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(0.88) was an acceptable value for exam reliability. The average response time for the
test was 33 minutes.

Experimental Procedure and Data Collection

1. The locus of control scale by Rotter (1966) was administered to all the 60 participants
who enrolled in the Diploma program of education course entitled “Computer
Applications in Education,” in the Faculty of Education at King Faisal University to
classify as either internal and external. There was 30 students' internal locus of control
and 30 students’ external locus of control. Then both groups (internal and external) were
re-divided randomly into six sub-groups each with five students per group to simplify
the group work and cooperation.

2. The achievement pre-test was applied to all the experimental groups (internal and
external) to ascertain that the equivalence of the two groups and to ensure that they did
not know the scientific content in advance.

3. An introductory meeting was held to explain the flipped classroom, its objectives, and
how it works. The task of “create a learning object” was assigned to all the groups. Task
topics included:

* Internet: Definition, advantages, disadvantages, Internet protocols, Internet services,
and applications in education

* Web 2.0: Definition, characteristics, comparison between Web 1.0 and Web 2.0, Web
2.0 technologies, and services in the education field.

4. The media elements including an introductory presentation on the infographic design
and some video clips that demonstrate the use of Adobe Photoshop, Animaker, and
Powtoon, and more instructions on the use of resources were made available to the
participants through Blackboard.

5. All participants were required to watch the videos and other resources at home in
advance. They get prepared for in-class activities by taking lesson notes. In the class, the
teacher discussed the resources with them and answered their questions.

6. Groups completed their tasks and presented their work to the class and received
feedback from the teacher and other groups.

7. The timeframe for the experiment was set. The application of the experiment took
approximately eight weeks (February 5, 2018, through April 8, 2018).

8. The self-regulated learning scale (Magno, 2010) was administered at the end of the
treatment.

9. After two weeks of the end of the treatment, a follow-up achievement test was applied
to all the experimental groups (internal and external) to measure the learning retention.

10. The scores of the self-regulated learning scale and the achievement test were
statistically analyzed using SPSS 22. To test the research hypothesis, an independent
sample t-test was utilized to measure the statistical differences between the average
scores of the two experimental groups of the self-regulation learning scale and the
achievement test.
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FINDINGS AND DISCUSSION
Homogeneity between experimental groups

An independent sample t-test was used to determine the homogeneity between the two
experimental groups regarding achievement pretest scores. Table 1 shows the means and
standard deviations (SDs) of the internal locus of control group (M = 4.50, SD = 2.502,
N = 30) and the external locus of control group (M =4.13, SD = 2.315, N = 30).

Table 1

t-Test for research groups on the achievement pretest

Group N Mean SD Df T Sig.
Internal locus of control 30 450 2502

External locus of control 30 413 2315 58 0589 0.558

The t-test revealed no statistically significant differences between the two experimental
groups before conducting the experiment (t = 0.589, p > 0.05). Thus, the two groups are
homogeneous.

Self-regulated learning skills

The independent samples t-test was used to identify significant differences between the
two experimental groups in self-regulated learning skills. Table 2 shows the means and
standard deviations of the internal locus of control group (M = 183.80, SD = 12.882, N
= 30) and external locus of control group (M =170.23, SD = 17.138, N = 30).

Table 2

t-Test for experimental groups on self-regulated learning skills scale scores

Group N Mean S.D Df t sig.
Internal locus of control 30 183.80 12.882

External locus of control 30 170.23 17.138 58 3.466 0.001

The results of the t-test analysis showed statistically significant differences (0.05)
between the average scores of the students of the two experimental groups. The self-
regulated learning skills scale for the internal locus of control group scored t = 3.466
and p < 0.05, with the highest mean value of 183.80. Thus, the first hypothesis was
rejected.

This finding may be explained due to the internally controlled students taking more
responsibility for their learning, being more motivated, and depending less on the
instructor’s guidance. Like the self-regulated learning skills, these features illustrate that
students engage positively in all learning activities and are more independent,
autonomous, and self-driven learners. Students can understand their learning strengths
and weaknesses. They also learn when to seek assistance and support. Contrary to the
internally controlled students, the externally controlled students. That they are under the
control of other and they have no control over their success (Hsia, 2016). They found
online courses and materials to be difficult to use and not effective (Hsia et al., 2014).
They do not have the ability for self-directed learning and continuously need help from
the instructor to coach them and make decisions about their learning process. Therefore,
it is reasonable that they may have lower self-regulated learning skills.
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The flipped learning environment offers learners self-paced learning opportunities,
continuous interaction, involvement in learning activities, and instant feedback. This
breaks the fear of participation and decreases dependency on instructors. In sum, the
flipped learning model is a blended learning model that supports these skills and suits
the nature of internally controlled students (Uzunboylu & Karagozlu, 2015). This result
agrees with the literature that flipped learning positively affects self-regulated learning
skills (Alten et al., 2020; Jovanovi¢ et al., 2017; Ng, 2018; Peng, 2012; Sletten, 2015;
Sun et al., 2017; Winne, 2013). This explains the flipped learning strategy’s influence
on improving and enhancing students’ self-regulation skills of internally controlled
students.

Learning retention

The independent samples t-test was used to identify the significance of the differences
between the two experimental groups in learning retention. Table 3 shows the averages
and standard deviations of the internal locus of control group (M = 20.60, SD = 4.090,
N = 30) and the external locus of control group (M = 16.97, SD = 4.627, N = 30).

Table 3

t-Test for the experimental groups on learning retention test scores

Group N Mean S.D Df t sig.
Internal locus of control 30 20.60 4.090

External locus of control 30 16.97 4.627 58 3.222 0002

The results showed statistically significant differences (0.05) between the mean scores
of the students of the two experimental groups in the learning retention test (t = 3.222, p
< 0.05) in favor of the internally controlled group. Thus, the second hypothesis was
rejected.

Flipped learning highlights the role of students in their learning process. This active
environment encourages students to be more learner-centered, affecting students’
construction of knowledge and retention of information for as long as possible within
their long-term memory. This comports with Estes et al. (2014), Hawks (2014), Kerr
(2015), Mithun and Evans (2018), and Shatto et al. (2017), suggesting that flipped
learning effectively improves students’ learning retention.

As mentioned, the nature of students who are internally controlled comports agrees with
the characteristics of the flipped learning environment. This helps internally controlled
students retain information for a longer time than the externally controlled students. This
result comports with most of the literature that confirms the outperformance of students
with internal locus of control in terms of learning outcomes (Bajwa et al., 2016; Hsia,
2016; Hsia et al., 2014; Joo et al., 2013; Nakayama et al., 2015).

This result was not surprising. External controlled students would need the instructor to
explain, guide, and help in doing all the learning tasks. They believe that they cannot
control their learning or achievement and always search for a reason for their failures
(Bajwa et al., 2016). Then a flipped classroom that is mainly a student-centered
approach, where a teacher becomes a facilitator of the learning only, may not fit with
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such characteristics. Moreover, this result may be explained based on what proven in the
literature that the external controlled students do not perceive e-learning environments
as neither effective nor easy and do not like learning through them (Hsia, 2016). This,
consequently, may negatively influence the external controlled students’ achievement
and learning retention.

CONCLUSION

This study investigated the influence of a flipped learning framework on improving self-
regulated learning and learning retention of students with internal/external locus of
control. The educational literature confirms the importance of studying students’
characteristics to recognize methods related to how a person learns. This would provide
teachers with knowledge on the design of appropriate teaching strategies related to
students’ learning styles. This may lead to more meaningful learning and increased
interest in the subject matter. The literature reported flipped learning as a method to
meet students’ learning styles, support self-regulated learning skills, and improve
learning outcomes like learning retention.

The primary findings of this study indicate that students who are internally locus
controlled outperform those who are externally locus controlled in terms of self-
regulated learning skills and learning retention. Flipped learning is compatible with
students’ characteristics of internal locus control, in which they are more self-directed,
and more in charge of their learning. This, consequently, helps students to be more self-
regulated and retain information for a longer time.

This study can be used as a preface for more investigations on the flipped learning
environment using variables related to different stages of education. It is recommended
to examine the influence of e-learning strategies (i.e., WebQuest, augmented reality, and
project-based online learning) on enhancing self-regulated learning skills and learning
retention. Studies on the impact of flipped learning on academic outcomes (i.e.,
achievement, performance, self-efficacy, and motivation) are also recommended.
Likewise, learning styles (i.e., field-dependency independency, ambiguity tolerance,
reflectivity, and impulsivity) in other e-learning environments should be examined with
self-regulated learning skills and learning retention.
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