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Abstract: The study aimed to measure the impact of using the flipped learning strategy
on students’ engagement and achievement when creating computer applications. The
study used a quasi-experimental approach to prepare the literature framework and two
measurement tools, including an achievement test and an engagement scale. The study
sample consisted of 42 learners. The researcher used a t-test to measure the differences
between the control group (taught by a traditional method) and experimental group
(taught using the flipped learning strategy). The content of the pre-class consisted of vid-
eos, PowerPoint presentations and the use of appropriate URLs, which was provided
through an Easy class platform. Students worked individually and cooperatively during
the class activities. The results showed that there were statistically significant differences
at a<0.05 between the means of the experimental and control groups in the post-tests on
both achievement and learning engagement. This was in favor of the experimental
group, which used videos, presentations and web links on the subject of achievement
and learning engagement, unlike the control group that used a traditional method.
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Flipping Learning to Develop Students' Engagement and Achievement

Abdullah K. Alodail

Teaching is a process that requires teach-
ers to plan and make decisions about
classroom practices, and teachers often
rely on their beliefs and professional
knowledge to guide them (Berthelsen,
Brownlee & Lewis, 2002).

According to Sahin and Turan (2009),
whose study aimed to establish the impact
of using technology on learning and teach-
ing in a classroom environment, only ped-
agogically sound teaching and appropri-
ate technologies lead to improvements in
learning. In addition, their study found
that, from the point of view of the students
who participated, the integration of tech-
nology in learning requires some critical
skills.

The rapid growth of technology has revo-
lutionized the world of education, playing
an important role in both learning and
teaching today. However, the use of tech-
nology without applying appropriate
pedagogy will not have much impact. The
flipped classroom is a form of teaching
that has emerged from the spread of tech-
nology. It consists of mixed-learning mod-
els that focus on student-centered learning
activities, thus providing students with a
self-paced learning environment. Conse-
quently, students can learn according to
their learning abilities using technology as
an intermediary. In addition, when using
this method, classroom instruction also
emphasizes active learning activities, re-
sulting in greater opportunities for interac-
tion and collaboration. The flipped class-
room has been demonstrated through the
experimental use of technology to im-
prove students’ achievement and learning
engagement. However, the use of technol-
ogy does not replace the role of the teach-
ers. This paper will discuss the use of
technology in the flipped classroom based
on previous studies and present the chal-
lenges involved in the implementation of
flipped classroom methods. This paper
will also make a comparative study of the
use of technology in the flipped classroom
to reveal the which technology applica-
tions have the most potential to benefit
students’ engagement and achievement
when implemented.

Lage, Platt and Treglia (2000) defined
flipped learning as the opposite of tradi-
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tional classroom methods that are com-
monly used in and out the classroom. The
flipped learning strategy is generally cate-
gorized as mixed or coeducational learn-
ing, as it uses active problem-based learn-
ing methods and modern techniques to
engage students (Arnold-Gaza, 2014).
Moreover, Bishop (2013) defined flipped
learning as a strategy that involves a com-
bination of learning theory, such as con-
structivist theory, through the use of prob-
lem-based learning and behaviorism theo-
ry via the use of lectures on the Internet. A
study by Zhou and Jiang (2014) described
flipped learning as a generalized tech-
nique that consists of interactive activities
in the classroom and educational assign-
ments outside the classroom.

Flipped learning can play a critical role in
assisting teachers to increase students' en-
gagement and achievements in Saudi
Arabia. As stated by Bergman and Sams
(2012), flipped learning results in the stu-
dent being the focus of the educational
process, provides opportunities for self-
learning, ensures high levels of learning,
gives the student immediate feedback,
increases discussion time between stu-
dents and the teacher, provides the oppor-
tunity for evaluation and treatment, and
allows learners to participate more in
learning.

As a consequence, flipped learning has
become a crucial platform in the educa-
tional environment. Therefore, the current
study seeks to explore the interaction be-
tween preparation and treatment to reach
the appropriate educational design
through three elements of multimedia.
Furthermore, the current study explores
the impact of flipped learning strategy on
students studying the subject of computer
application on learners’ engagement and
achievement during class activities.

The results of Karagol and Esen’s recent
study (2019) revealed that the flipped
learning method has a positive impact on
academic achievement in comparison with
traditional learning approaches. Further-
more, they found that the effect of flipped
learning on academic achievement is
higher in small groups, and there is a sig-
nificant difference between groups, de-
pending on whether they are from one
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nation or comprised of international stu-
dents.

Jdaitawi (2019) conducted a study aimed
at exploring the impact of a flipped class-
room strategy on student’s self-regulation
and social connectedness during prepara-
tory year education. They used a quasi-
experimental pre-post-test design, and the
study sample included 160 university stu-
dents at Imam Abdulrahman Bin Faisal
University, Saudi Arabia. The students
were divided into two groups: an experi-
mental flipped classroom group taught
using flipped learning, and a control
group taught using a traditional approach.
The study tools consisted of self-
regulation and social connectedness ques-
tionnaires. The results of the study
demonstrated that there was a significant-
ly high-level of self-regulation and social
connectedness for students in the flipped
learning group compared to students in
the group taught with a traditional tech-
nique. The results show that a flipped
classroom strategy can be used to promote
self-organized learning to enhance stu-
dents’ social connectedness.

In addition, a study by Huang, Liaw and
Rauch (2010) showed that structural theo-
ry supports the concept of active learning
experiences, which directly links the
learner to knowledge in order to create
new knowledge, and thus improve their
thinking and problem-solving abilities.

Study Problem

Several studies have highlighted the chal-
lenges faced by university students in
higher education institutions. These in-
clude limited self-regulated learning ap-
proaches, low levels of connectedness, a
lack of motivation, a lack of leisure time,
and poor achievement in academia
(Zorofi, Gargari, Geshlagi, & Tahvildar,
2011; Ozben, 2013; Geduld, 2016; Turki,
Jdaitawi, Sheta, 2018). Therefore, to dis-
cover the impact of this method on their
engagement and academic achievement,
the flipped classroom strategy was used in
the study, with the expectation it would
improve learning outcomes.

Davies, Dean and Ball (2013) stated that
the process of shifting from a traditional
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classroom to a flipped classroom can be
difficult, due to a lack of facilities, effective
model and poor Internet access. However,
lecturers can enrich presentations by inte-
grating multimedia content as an innova-
tive approach to teaching, for example by
using PowerPoint (Leicht, Zappe, Mess-
ner, & Litzinger, 2012). However, students
still have to memorize the material includ-
ed in the notes and PowerPoint slides,
which in itself does not increase classroom
engagement (Ahlfeldt, Mehta, & Sellnow,
2005).

It is important to understand what causes
engagement, as it may not be due to envi-
ronmental reasons, lack of understanding
or satisfaction, access of local education
services (Kettlewell, Southcott, Stevens, &
McCrone, 2012) the implementation of the
flipped classroom will improve students'
engagement, leading to positive educa-
tional outcomes and improving their per-
formance, as a result of the learning envi-
ronment (Reeve, 2013; Wilson, 2013).

According to Sankoff (2014), traditional
lectures often lead to a waste of precious
resources and fail to take advantage of
teachers’ experience, knowledge, and abil-
ities by making them deliver the same in-
formation to different groups. However,
the flipped learning strategy has many
advantages for students and teachers ac-
cording to the literature. For example, Ful-
ton (2012) listed the advantages of flipped
learning as being the following: learners’
study at their own speed and smartness,
making effective use of class time, teachers
are encouraged to develop professionally,
and it provides an opportunity for group
discussion and peer instruction.

The researcher first conducted a pilot
study with a group of 20 learners outside
the sample of the main study to determine
any problems with the study. The study
began with an achievement and engage-
ment learning pretest to measure the start-
ing point for the sample. The researcher
detected a low achievement and engage-
ment level of around 30-50% among stu-
dents' knowledge of computer applica-
tions in education. This was perceived to
be because of the ineffectiveness of tradi-
tional teaching methods, which prompted
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the researcher to use the flipped learning
method, with the aim of increasing their
engagement and achievement.

Indeed, according to previous research,
active learning approaches often lead to
higher engagement and learning achieve-
ments of students when compared to tra-
ditional teacher-centered curricula such as
lectures (Zappe, Leicht, Messner, & Lee,
2009, p.3).

Therefore, the study aimed to overcome
the fact that students have not developed
their knowledge of the applications of
computers in the classes on the subject of
instructional design through traditional
teaching methods. This is due to the inef-
fectiveness of using traditional methods,
and so it is proposed that the use of mod-
ern technology, specifically the flipped
learning strategy, will address this defi-
ciency, as reflected by the findings of the
studies featured in the literature review.

The researcher identified a low achieve-
ment and engagement level among stu-
dents regarding their development of
computer application in education, indi-
cating that traditional methods of teaching
are not very effective. Therefore, the re-
searcher felt that by changing the teaching
approach to a more modern one, it could
help students achieve more. In this case,
the researcher sought to establish the im-
pact of flipped learning on the achieve-
ment and learning engagement of stu-
dents studying the computer applications
unit of the selected subject at the Faculty
of Education at Al-Baha University. It was
expected that the use of flipped learning
would increase students” engagement dur-
ing the course and also result in them ac-
quiring greater knowledge of computer
applications. Therefore, the problem of the
study centered on the lack of students'
understanding of computer applications
and the low level of engagement in the
classes on this subject when taught by tra-
ditional methods. Thus, it was proposed
that a flipped classroom was needed to
implement the course material.

The researcher has worked as a faculty
member at the Faculty of Education at Al-
baha University teaching males and fe-
males since 2013. Based on the researcher’s
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experience, students’ engagement and
achievement have not reached their full
potential due to the inability of traditional
methods to attract and maintain students'
attention. They also fail to meet their
needs and provide practical training. Con-
sequently, students frequently complain
about the textbooks, which provide no
opportunities for the practical application
of what they learn, and thus result in a
low level of engagement and achievement
among students. Therefore, a more mod-
ern, effective approach must be used to
develop students' academic engagement
and achievement in a way that is attractive
and meets their needs. The researcher’s
solution is through the frequent use of
flipped learning.

Hence, the research problem was found in
the following statement: students lack
knowledge related to computer applica-
tions and do not engage to a great extent
in the field of instructional design, because
of the ineffectiveness of traditional teach-
ing methods. Therefore, the use of the
flipped learning strategy to address this
deficiency is required.

Study objectives
In summary, the researcher aims:

1. To measure the effectiveness of
flipped learning on students'
achievements and engagement.

2. To test the significance of collecting
data between two study groups
based on teaching approach

3. To design a flipped classroom strat-
egy for the computer applications
unit.

Study questions

1. What is the impact of the flipped
learning strategy on achievement for
students studying computer appli-
cations for students at the Faculty of
Education at Al-Baha University?

2. What is the impact of the flipped
learning strategy on learning en-
gagement for students studying
computer applications at the Faculty
of Education at Al-Baha University?
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3. Is there a significant relationship at
the level a<0.05 between students’
engagement and achievement in the
subject of computer applications?

Hypothesis

1. There are no significant differences
at the level of a<0.05 between the
mean scores of the experimental
group taught using a flipped learn-
ing approach and the control group
taught using traditional methods
during the pre and post-tests as a
result of implementing the program.

2. There are no significant differences
at the level of a<0.05 between the
mean scores of the experimental
group taught using a flipped learn-
ing method and the control group
using a traditional method during
the learning engagement pre and
post-tests as a result of implement-
ing the program.

Study importance

1. Help educators select the most ap-
propriate teaching approach for
their area.

2. starting point for further research
that can be applied to different areas
across a range of higher education
institutes.

Study limitations

The study was conducted at the Faculty of
Education at Al-Baha University in Saudi
Arabia, and included 42 students who reg-
istered for the course titled "Instructional
design" during the first semester of 2019-
2020. The researcher selected the "Com-
puter Applications in Education" unit to
track learners' achievements and engage-
ment, as this particular unit involves read-
ing a great deal of text. The study focused
on students being taught using a flipped
learning approach, which involved pre-
class assignments and out-of-class work,
in addition to well-planned and designed
activities to attract learners during their
classes.
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Definition of terms

e The term impact is defined as the
effect of the investigation as an
independent element on the de-
pendent factors, or an individual's
need to obtain goals, feedback,
and experience achievements (Jain
and Singh, 2017). Operationally, in
this study, effectiveness refers to
the statistical effect on the de-
pendent variable, that is to say,
the students’” progress in learning
the information featured in the
unit titled Computer Applications
after using the independent varia-
ble (flipped learning) as a teaching
method.

e Lage, Platt and Treglia (2000) de-
fined flipped learning as the op-
posite of the classroom means that
it has traditionally happened in-
side the classroom and outside.
Operationally, in this study,
flipped learning refers to provide
to students attending lectures fea-
turing video, web resources and
with a presentation format, as
well as other homework materials.

e Engagement represents the range
of action students take to advance
from not knowing, not under-
standing, not having skill, and not
achieving to knowing, under-
standing, having skill, and achiev-
ing (Reeve, 2013, p.580).

e According to Reiser and Dempsey
(2007), the ADDIE model,
which stands for analysis, de-
sign, development, implement,
and evaluation, IS a general pro-
cess, and can be used to design a
lesson. Operationally, it is an in-
structional design model to devel-
op subjects and programs in sev-
eral ways based on the five listed
previously.

Literature review

Given our brain’s ability to identify corre-
lations, and patterns, studies show that
visualizations and graphic representations
improve user cognition (Hullman, 2011).
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The Internet is a platform where millions
of people engage in the creation and ex-
change of information, and has had a sig-
nificant effect on a student’s academic
achievement and social life. According to
Emeka and Nyeche (2016), the Internet is
defined as a large computer network con-
necting together millions of smaller com-
puters belonging to thousands of busi-
nesses, governments, research centers,
educational institutions and other organi-
zations at numerous sites in nearly every
nation. For Internet users, the Internet
may be regarded as a worldwide commu-
nity - one with a very active life. In to-
day’s world, the Internet plays a vital role
in teaching, as well as the research and
learning process in academic institutions.

The origin of the flipped learning strategy
refers to Jonathan Bergmann & Aaron
Sams, two chemistry teachers from Colo-
rado, who used recorded lectures to pro-
vide instruction to high school students
who has missed their lessons (Bergman &
Sams, 2012). An Easy class platform was
used as an online learning platform to de-
liver the best communication between
teachers and students, and to allow them
access anytime and anywhere, in order to
improve students learning outcomes. Fur-
thermore, Easy class was described as a
useful tool for uploading course materials
such as videos, teaching resources, group
discussions, tasks, and quizzes about the
lessons. Therefore, Easy class was used in
this study as a means of creating a flipped
classroom. Gross’ (2014) study demon-
strated that there were significant differ-
ences for students in a flipped learning
classroom compared to students in taught
using traditional methods. Their results
showed that the flipped classroom strate-
gy can be used to promote learning to en-
hance students” achievements.

The flipped classroom strategy can be cat-
egorized into three phases, namely pre-
class learning preparation, in-class learn-
ing activities and post-class learning con-
solidation (Kong, 2014, 2015). First, in the
run-up to/as part of the pre-class learning,
students view the material at their own
pace using online learning platforms. This
is followed by in-class learning activities,
where the students conduct activities too?
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participatory learning activities by debat-
ing, discussing, presenting and simulat-
ing lesson content (Estes, Ingram, & Liu,
2014; Tucker, 2012). In-class activities sup-
port and increase the students’ under-
standing. Following these, post-class
learning involves the reviewing of materi-
als to improve learning outcomes, ena-
bling students to learn outside the class-
rooms, practicing what they have learned,
working together with peers, and getting
teachers’ feedback (Warter-Perez, & Dong,
2012). Therefore, flipped learning has
proved to have a significant impact on
improving students” achievements when
studying in different fields in higher edu-
cation (Sergis, Sampson, & Pelliccione,
2018).

However, previous studies that made
comparisons of students’ abilities and
skills between traditional and flipped
courses have reported mixed findings. To
begin with, Wilson (2013) found that stu-
dents’ grades improved after flipped
learning. However, no effect was found on
students' achievement by Mc-Laughlin et
al. (2013) after their students attended
courses taught using flipped learning, alt-
hough it was shown to increase their par-
ticipation. At university level, students in
a flipped classroom were shown to have
cooperative scores compared to their peers
in the control classroom. In the same study
(Kwon & Woo, 2018), the competitive
mindset scores of the flipped classroom
group showed a decrease compared to the
control group. Similarly, Ok et al. (2017)
revealed that flipped classroom students
had overturned higher levels of perceived
anxiety due to the use of an online learn-
ing environment, and the fact they partici-
pated in a blended course that had partic-
ipants that had higher perceived satisfac-
tion, perceived utility and self-regulation.

Saunders (2014) conducted a study aimed
at exploring the impact of a flipped class-
room strategy on high-school students’
achievements and critical thinking in
math. A quasi-experimental pre-post-test
design was used in this study. The stu-
dents were divided into two groups: an
experimental group of 15 male students
comprised the flipped classroom group,
who were taught using flipped learning
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techniques, and a control group, which
was made up of 15 female students taught
using a traditional approach. The study
tools consisted of critical thinking ques-
tionnaire. The results of the study demon-
strated that there was no significant dif-
ference between the two groups in terms
of achievement and critical thinking. The
results recommended more studies being
conducted to examine the impact of the
flipped learning strategy on achievement
and critical thinking.

A study by Elian and Hamaidi (2018)
aimed to explore the impact of the flipped
classroom strategy on students’ achieve-
ments in the subject of science among
fourth grade students in Jordan. The study
sample consisted of 44 male and female
students who were chosen purposely from
the study population. A  quasi-
experimental pre-post-test design was
used in this study. The sample were di-
vided into two groups: the experimental
group was comprised of 22 male students
taught using the flipped learning method,
and a control group consisting of 22 fe-
male students taught using a traditional
approach. The study tools consisted of an
achievement test. The results of the study
demonstrated that there was a significant
difference between the two groups in
terms of achievements in favor of the ex-
perimental group, which was attributed to
the teaching strategy and not attributed to
gender. The results recommended encour-
aging science teachers to teach students
using the flipped classroom strategy.

In this study, the research questions re-
quire the determination of whether signif-
icant differences exist in terms of engage-
ment and achievement between the exper-
imental and the control groups, due to the
effect of flipped classroom strategy.

In a flipped learning environment, stu-
dents become active learners who are in-
volved in higher-level critical thinking,
interactive and problem-solving activities
and engage in deep learning using meta-
cognition (Brame, 2013; Sharpe, 2016). For
example, in a study by Tarazi (2016), stu-
dents who were subjected to inverted
teaching engaged in deep learning and
showed a higher level of motivation. An-
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other feature of the flipped learning con-
text is that students participate in the low-
er level cognitive work outside the class-
room, and the higher level of cognitive
work in the classroom (Sharpe, 2016),
“where they have the support of the peers
and instructors” (Brame, 2013, p. 1).

Methodology

Research design

The study belongs to the experimental
design class (a quasi-experimental), as it
was carried out on experimental and con-
trol groups, in order to see the influence of
an independent variable on a dependent
variable. In this study, the aim was to
identify if there were any improvements
in student engagement and achievement
among those studying computer applica-
tions. This was measured by a learning
engagement measure and an achievement
test. In total, 42 learners from the Faculty
of Education were included in the study,
after being parity tested, during the first
term of 2019. The main study lasted 4
weeks in duration. The strategy related to
flipped learning wuse, including the
achievement test, was devised by the re-
searcher of this study and the measure
tool was made by Dixson (2015).

This current study aimed to prove the the-
ory that students' achievements and en-
gagement can be improved through the
use of flipped learning in the classroom.
Therefore, a sample of learners from the
Faculty of Education at Al-Baha Universi-
ty participated in classes that were taught
using the flipped learning strategy. A
quantitative data collection process was
selected to provide a general picture of the
research problem, and the t-test method
was used in this study to analyze the data.
The goal of the descriptive design was
focused on two aspects, specifically
flipped learning usage, and learning en-
gagement and achievements.

A quasi-experimental design approach,
including pre and post-tests, was used in
the current study. The two groups consist-
ed of students that had not experienced
the flipped learning strategy before and
who had been taught by the researcher
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prior to the experiment, which occurred
during the academic year 2018-2019.

Participants

The entire population for the Faculty of
Education at Al-Baha University is 1,080
male college learners and 1,443 female
college learners. Table 1 shows the design
of the experimental and control groups,
and the independent variable, which was
the use of the flipped learning strategy.
The dependent variables were students’
engagement and achievement.

Study procedure

A pilot study was conducted prior to the
main study, to ensure the reliability of the
study instruments. The Easy class plat-
form included video, web resources and
presentations. In addition the engagement
and achievement tests were used in the
pilot study among a group of 20 partici-
pants outside the sample of the original
study, in order to verify the suitability of
the educational program and test the time
(25minutes) allotted for the study sample,
as well as to identify any obstacles that
could interfere with the process of apply-
ing the program. The pilot experiment
showed that there were no significant ob-
stacles and that the time required for im-
plementing the program in each lecture
would be one hour. Following this, two
groups were randomly chosen to partici-
pate in the study. The experimental group
consisted of 22 students taught using
flipped learning, and the control group
was made up of 20 students, who were
taught using traditional method. All of the
participants were from the Faculty of Edu-
cation and were exposed to 4 weeks of
studying either in a flipped classroom or
using a traditional approach. They were
also all given a pre-test prior to the study
and a post-test after completing the four
weeks of the study. Students in the flipped
classroom were introduced to the proce-
dures and given student roles in every

Vol.14 Issue 4, 2020

single session in order to save session
time.

The study was conducted on male stu-
dents. However, pre-experimental
measures of study achievement and learn-
ing engagement were incorporated to en-
sure the equivalence of research groups
for the study. The course topics were up-
loaded on Easy class three days prior to
classes. The subject of computer applica-
tions was taught to students. In the first
class after the pre-test, students were
taught from a unit about computer appli-
cations in education, and during the clas-
ses students discussed and evaluated the
lesson content, correcting each other when
necessary. Students were given the chance
to demonstrate/lead in the practical activi-
ty to prove they had mastered the
knowledge and were engaged. The topics
were also uploaded on Easy class for the
students in the control group to look at,
but no task was set for this group. Stu-
dents in the control group were taught
using the lecture method. At the end of
the four weeks, the test was administered
to the participants in both the experi-
mental and control groups as a post-test to
determine their engagement and level of
achievement.

The topics covered as part of the computer
applications in education unit included:
patterns of computer use, methods of
computer use, the advantages and disad-
vantages of computer use, designing les-
sons featuring computer use, educational
software, and presentations. The research-
er reviewed the literature related to the
variables of the study, analyzed the con-
tent of the study unit, interviewed college
instructors, and then showed the arbitra-
tor the content.

In order to design the experimental ma-
nipulating materials, the researcher select-
ed the ADDIE model. Figure 2 indicates
the first stage of the instructional design
(ADDIE model) of the study.

Table 1
The experimental design of the study
Group Pretest Manipulating Posttest
Experimental Teaching using the

(22 learners) Achievement pretest

and engagement (O1)

Control Teaching using the traditional

(20 learners) method (X2)

flipped leaning strategy (X1)

Achievement posttest ~ Discussion and
and engagement (O2)  interpretation
of findings

——
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Analysis stage

The literature and previous studies related
to the flipped learning strategy and its
impact was revised to prepare the theoret-
ical framework of the study. The under-
graduate students, who were the target
audience of the study, were asked to read
and prepare a lesson before the class,
which included video, presentations and
web resources. The study was conducted
in the computer lab, as it allowed access to
the Internet. The Computer Applications
in Education unit was the focus content,
because it contains applications and visu-
als that lend themselves to being taught
via flipped learning. The experimental
group studied the unit using a flipped
learning strategy and the control group
were taught using a traditional method.

Design stage

The flipped learning strategy included the
use of three materials (video, links and
presentation), which included 25 comput-
er applications from the computer use that
were studied by studying by flipped
learning in the experimental group and a
traditional method in the control group.
This was done using computer codes with
clear data, color and consistency of flipped
learning. The scenario for the flipped
learning strategy was drawn up. The
achievement test was based on recall and
cognitive goals, and featured 25 multiple
choice questions to measure students’ re-
call, comprehension and learning en-
gagement using a scale of 19items and 5
choices. Then, a specification table was
made based on the number of questions.
Table 2 shows the reliability of the test.

Table 2
Test Reliability
Final =~ Average  Standard Variation Reliability
grade of grades  deviation  of grades coefficient
() (m) @) (@2) (r1,1)
25 2293 4.12 37.45 0.82

The test results shown in Table 2 indicate
that the reliability coefficient of the test is
0.82, which in turn indicates that the test is
of high stability, which is reassuring, as it
was used as the test for the research sam-
ple. In addition, the stability coefficient
obtained by the analysis of variance gives
the minimum coefficient for the stability of
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the test. The minimum current stability
factor is 0.82, which means that the test is
highly stable, reliable and can be used
with a high degree of confidence.

The Spearman correlation coefficient was
calculated based on the scores taken from
the sample divided by the total score of
the 5 comprehension level questions and
the 20 recall questions. Table 3 shows the
results of the correlation coefficients:
Table 3
Correlation coefficients between the degree

of each level and the total score of the
achievement test

N Level Correlation coefficient
1 Comprehension  0.522
2 Recall 0.610

Table 3 indicates that the correlation coef-
ficients between the score of each level
and the total score of the test ranged be-
tween 0.522 and 0.610, all of which are
statistically significant at a level of signifi-
cance of less than 0.01. This finding indi-
cates that the items of each test level are
valid.

The development stage

The researcher used a flipped learning
approach consisting of video, web links
and presentations and designed the lesson
content based on the unit, which was ti-
tled "Computer applications in education"
and contained 25 computer applications
taught during the pre-class assignments.
The researcher started the production and
testing of the methodology used in the
project, then showed it to a number of re-
viewers in the technology department to
check the clarity of the screen, availability,
and the basics of building the blog. The
researcher conducted a pilot study of 15
learners, who were not included as partic-
ipants of the sample used in the main
study, to establish any potential obstacles
to the test, and the time needed to conduct
the main study (time needed from the first
student to the last student answering). The
results of the pilot study indicated there
were no obstacles hindering the applica-
tion of the program. Also, it was conclud-
ed that an hour for each lecture was ade-
quate. Then, the measurement tool was
applied during the post hoc test, and the
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data was recorded and monitored. Follow-
ing that, the data was processed statistical-
ly, and then the researcher analyzed and
discussed the results, making recommen-
dations and suggestions in light of the re-
sults.

To define the time required to take the
test, 15 learners participated in a pilot
study, and the test time needed was found
to be 25 minutes. Cronbach's alpha value
was 0.61, which is indicative of a high va-
lidity. To understand the difficulty facing
the researcher when applying the study;, it
is useful to examine the coefficients of ease
and difficulty. In this case, the coefficients
of ease ranged from 0.67 to 0.40 and that
the difficulty coefficients for multiple
choice of achievement test ranged from
0.34 to 0.51. To clarify, the coefficient of
ease and difficulty was al-
most/approximately 50%. Figure 5 indi-
cates the fourth stage of the instructional
design (ADDIE model) of the study.

Implementation stage

The researcher tested the tools for the
flipped learning strategy, then revised
them in terms of their availability, mis-
takes, and sources by faculty peers, before
adding links, videos and presentations to
the Easy class platform. The information
added for the experimental group includ-
ed the title of the flipped learning ap-
proach, its goal, how to use it, and the
study time. The researcher provided a
contact email address and cellphone num-
ber for any inquiries related to the use.
The age of the learners was between 20-24
years old, and 42 male learners participat-
ed, all with the ability to deal with visual
and written comments. The unit on com-
puter applications was the focus of study
and a flipped learning approach was used
to help to increase verbal, sensory, mental,
and written study achievements, as well
as the learners’ engagement. Finally, the
researcher began and ran the course.

Table 4
Reliability coefficient of content
Content Analysis ~ Number of Points of
of concepts items difference
25 25 91%

The researcher analyzed the content of the
computer applications unit (comprehension
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and recall goals). Table 4 shows the values
of these transactions.

Table 4 shows that the reliability coeffi-
cient is 91%. This indicates a high stability
of the analysis. Based on the results of the
analysis, the list of educational objectives
was determined. The researcher deter-
mined the relative weights of the subjects,
as well as established the relative weights
of the cognitive levels (remembering - un-
derstanding) by determining the number
of questions related to the subject matter
and the number of questions related to
each level of knowledge in the light of the
list of objectives and cognitive concepts.

Ease, difficulty, and discrimination coef-
ficient: Ease, difficulty, and discrimina-
tion coefficients for test vocabulary: the
corrected ease coefficient was calculated
from the effect of guesswork, difficulty,
and the discrimination coefficient for each
of the test items (according to the coeffi-
cient of corrected ease of estimation effect)
through the results of the application of
the test on the survey sample. The coeffi-
cient of ease and difficulty and the coeffi-
cient of discrimination were used to calcu-
late the coefficient of ease and difficulty of
the test as a whole, and were taken as:
ease coefficient 1.3, coefficient of difficulty
2.0 and coefficient of discrimination 0.26.

Evaluation stage

To determine if the goals had been met,
the pre and post-tests were made to meas-
ure the learners’ engagement and
achievements. Feedback from learners was
considered. The next stage involved re-
cording and monitoring data, and pro-
cessing the data statistically, before the
results were analyzed and discussed. Fi-
nally, the researcher was able to make rec-
ommendations and suggestions in light of
the results. Data management and statisti-
cal analysis were conducted using a statis-
tical package for the Social Sciences (SPSS)
including the t-test, Arithmetic Averages,
standard deviation and Eta squared.

Results and Discussion

After the completion of the study applica-
tion and conducting the pre and post
measurement of the two tools of the study,
the data collected from the students of
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both the experimental and control groups
were analyzed, and the results were found
to be as follows.

There were no significant differences in
the level of a<0.05 between the mean
scores in the instructional design subject
(computer applications unit) of the exper-
imental group, which used a flipped learn-
ing strategy, and the control group, which
used a traditional method, on the pre and
post-tests due to the program.

The t-test for the two independent sam-
ples was conducted to assure the equaliza-
tion of two groups in the achievement pre-
test by having the same experience in
terms of the computer applications unit.
The results are shown below in Table 5.

Table 5 shows that there are no statically
significant differences between the mean
scores of the experimental group (using a
flipped learning strategy) and the control
group (using a traditional method) on the
pre-test achievement test. As p < 0.05, it
means it is accepted as a null hypothesis.

The t-test for the two independent sam-
ples was conducted to measure the study
achievement of the two groups in terms of
the computer applications unit during the
post-test. The results are shown in Table 6.

The results of the study analysis in Table 6
show the results N= 42, p< 0.05 from the
experimental group of 22 students and a
control group of 20 students. In terms of
the students' achievements, the experi-
mental group (taught using a flipped
learning strategy) reported a means of X =
23.045 in the posttest, with a standard de-
viation of o = 1.617, while the control
group (taught using a traditional method)
reported a mean score of X =17.35 posttest,
with a standard deviation of o = 1.785.

Vol.14 Issue 4, 2020

After running a t-test on both the experi-
mental and control group, it showed that
the difference between the posttest = 5.69,
highlighting that there was an improve-
ment in students' achievement based on
their results in favor of experimental
group. The fact the P-value = .022 shows
that there is a statistical significance at 40
Df, and as a<0.05, the results indicated
that there were statistically significant dif-
ferences in the achievement mean groups.
Thus, the null hypothesis was accepted. In
short, there were significant differences in
the level of a<0.05 between the mean
scores in the instructional design subject
(the computer applications unit) of the
experimental group, which used a flipped
learning strategy, and the control group,
which used a traditional method, on the
post-tests in favor of the experimental
group. The findings showed that the ex-
perimental group did significantly better
than the control group in terms of their
achievements. The results also indicate
that the use of flipped learning can im-
prove students' achievements in the unit
titled Computer Applications. The re-
searcher attributed this to fact a flipped
learning approach had been used, as it led
to classroom discussion, and in turn,
learners increased their understanding
and thus reached a higher level of
achievement. Also, the combination of
pedagogy (learning theories) and instruc-
tional technology increased the opportuni-
ty for students to learn more deeply.

Using the flipped learning approach pro-
vides many benefits for the educational
process, including more time spent by the
teacher face-to-face with students, build-
ing a student-centered interactive class-
room

Table 5
Equalization between the two groups (pre-test)

Group N  Mean Std.Deviation Tvalue Df Sig. (2-tailed)
Experimental 22 4136  1.698 1.630 40  .067
Control 20 1335 1424

Table 6
Post-test from the two groups

Group N  Mean Std. Deviation Tvalue Df Sig. (2-tailed)
Experimental 22 23.045 1.617
Control 20 1735 1.785 10.806 40 .022
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environment, taking into account individ-
ual differences, giving the teacher more
time to help students, building stronger
student-teacher relationships, allowing
students to repeat the lesson more than
once based on their individual differences,
create an environment for cooperative
learning in class and apply active learning
easily. However, the traditional method
did not increase students' achievement
because they worked traditionally, which
led to them lose focus, and therefore stop
paying attention when learning about
computer applications. In terms of aca-
demic achievement, the flipped learning
and traditional learning approaches have
been investigated in a number of studies.
Regarding the post-test results, while
some research suggests there is a signifi-
cant difference in favor of flipped learning
(Aljeser, 2017;; Sickle, 2016; Sun & Wu,
2016; Webb & Doman, 2016; Salimi &
Yousefzadeh, 2015; Gross,2014; Zhonggen
& Wang, 2016), others say that there is no
significant difference between the flipped
and traditional approach (Bishop, 2013;
Brooks, 2014; Cashin, 2016; Clark, 2013;
Crowford, 2017; Dixon, 2017; Faretta, 2016;
Fraga & Harmon, 2017, Howell, 2013;
Johnson, 2012; Montgomery, 2015; Over-
myer, 2014; Saunders, 2014; Sharpe, 2016;
Smith, 2015, Winter, 2013; John-
son&Renner, 2012).

There were no significant differences at
the level of a<0.05 between the mean
scores of the first experimental group
(taught using a flipped learning approach)
and the control group (taught using a tra-
ditional method) in the pre and post-tests
on engagement due to the program.

The t-test for the two independent sam-
ples was conducted to assure the equaliza-
tion of the two groups in the pre-test re-

Table 7
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garding engagement. Table 7 shows the
results of the pre-test.

Table 7 shows that there are no statically
significant differences between the mean
scores of the experimental group (taught
using a flipped learning strategy) and the
control group (taught using a traditional
method) on the pre-measurement in terms
of engagement. As p < 0.05, it means it is
accepted as a null hypothesis.

The t-test for the two independent sam-
ples was conducted on a scale to measure
the engagement in learning of the two
groups in the post-test. Table 8 shows the
results of the post-measurement.

The results of the study analysis in Table 8
show the results N= 42, p< 0.05 for the
experimental group of 22 students and
control group of 20 students. In terms of
the students' engagement measurement,
the experimental group (taught using a
flipped learning strategy) reported a
means of X = 9245 in the posttest, with a
standard deviation of o = 2.132, while the
control group (taught using a traditional
method) reported a mean score of X =40.95
posttest, with a standard deviation of o =
10.525. After running a t-test of experi-
mental and control groups, it was shown
that the difference between the posttest =
51.50, highlighting that there was an im-
provement in students' engagement in
learning in favor of experimental group
based on the results. P-value= .000, which
here is a statistical significance at df (40)
and as a<0.05, the results indicated that
there were statistically significant differ-
ences in their engagement in learning
mean groups. Thus, the null hypothesis
was accepted. In short, there were signifi-
cant differences in the level of a<0.05

Equalization between the two groups (pre-measurement of engagement)

Group N  Mean Std. Deviation Tvalue Df  Sig. (2-tailed)
Experimental 22 9.454  4.992
Control 20 2715 4.356 1.597 40 442

Table 8
Post-measurement of learning engagement

Group N  Mean Std. Deviation Tvalue Df  Sig. (2-tailed)

Experimental 22 2132 21.49 40  .000
92.454

Control 20 4095  10.525
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between the mean scores in the instruc-
tional design subject (the computer appli-
cations unit) of the experimental group,
which used a flipped learning strategy,
and their control group, which used a tra-
ditional method, on the post-tests in favor
of the experimental group. The findings
showed that the experimental group did
significantly better than the control group
in terms of their engagement while learn-
ing. The results indicate that the use of
flipped learning can influence students'
learning engagement measurement. The
researcher attributed this to the impact
that flipped learning has on sparking
classroom discussion, which in turn lead
to learners increasing their engagement.
The results of the study analysis show that
there is a strong, positive correlation be-
tween the use of flipped learning and stu-
dents” engagement.

This finding is in line with those reported
in prior literature, including Horn (2013),
Kwon and Woo (2018), and Foldnes
(2016). Roehl, Reddy and Shannon (2013)
also stated that student taught in a flipped
classroom become aware of their own
learning process, as well as develop better
communication and connection with oth-
ers than students taught in a traditional
setting. Another study that supports the
results of this study is one conducted by
Cronhjort, Filipsson, and Weurlander
(2017), which revealed that the flipped
classroom technique improved student's
engagement and learning when compared
to the traditional method. The aforemen-
tioned studies revealed that the flipped
classroom approach led to a higher en-
gagement of students compared to the
traditional mode. Hence, the flipped class-
room model could be regarded as invalu-
able for enhancing social connectedness
and increasing the participation of stu-
dents in their learning activities. In sum-
mary, the flipped classroom approach
may develop students’ confidence in de-
veloping their abilities and efforts when
handling challenges.

Regarding the field of student engage-
ment, the results and findings of this re-
search study indicated that students were
more involved and more engaged in the
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group that was taught using the flipped
model than those who were taught by tra-
ditional delivery methods, which is con-
sistent with the findings of other studies
(Jamaludin & Osman,2014); (Fulton, 2012);
(Kahu, 2013); and (Dixon, 2010. This was
also evident when the lecturer directed
students to the activities in class, as they
listened more carefully, paid attention,
tried to do well and participated in the
class activities. The researcher calculated
the measures of association of this study.
Table 9 shows the values of these transac-
tions.

Table 9
Measures of Association
Test Eta Eta Squared
Post-test* group
.966 914

Table 9 shows the Eta squared for the total
grades of the posttest for the subject of
instructional design for the study sample
(.914), which is equal to 91.4% from the
grade changes of the posttests for both
study groups, in favor of the experimental
group that was taught using a flipped
learning method.

Conclusion

The study aimed to establish the effec-
tiveness of using a flipped learning ap-
proach in when teaching computer appli-
cations on students' engagement and
achievement. The results showed that stu-
dents were more engaged and more in-
volved in the flipped model of instruction,
and increased their achievement when
compared to the traditional delivery ap-
proach. This was because students in the
flipped classroom experienced quality in-
struction that was student-centered and
student-focused. The flipped classroom
also allowed for improved use of class
time, and utilized various instructional
strategies, including hands-on activities
and project-based learning structures.
While research into the effectiveness of the
flipped model of instruction is limited,
this research study has provided addition-
al, valuable information regarding the
model’s impact on student engagement
and achievement. Even though the flipped
model of instruction is a relatively new
instructional approach, it certainly has the
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potential to be deemed effective in terms
of improving student engagement and
achievement in the undergraduate class-
room. Thus, it is concluded that the
flipped learning strategy is an effective
tool for teaching and learning the use of
computer applications, as well as for in-
creasing students” engagement, as the re-
sult was positive academic outcomes in
education at university.

Recommendations

1. It is important to design pre-class
learning activities and in-class learn-
ing activities according to the sub-
ject.

2. The use of the flipped learning
strategy for teaching the instruc-
tional design course has a positive
impact on students' level of en-
gagement and achievement.

3. Educational materials should be
provided in an electronic format to
facilitate the application of the
flipped learning strategy without
the burden of producing electronic
content.

Suggestions

1. More studies are needed to investi-
gate the effectiveness of flipped
learning on learning in other sub-
jects.

2. A similar study to the current study
should be conducted across differ-
ent subjects.

3. A similar study should be conduct-
ed measuring the higher levels of
Bloom's cognitive classification,
analysis, synthesis and evaluation.
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