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Abstract

Global Educationalechnology is rapidly changindield within this century,and an
increasing number of organisations and private learning institutions are attempting to
integrate technology into educational practiceQver the last decade,ethnology in
educational settingsvithin Saudi Arabia has started to attract enthusiastic attention from
professionals who are attempting to implement higher levels of technelmged learning
activities into teaching through blended learning, MOOCs, fapded learning. Théield of
education in Saudi Arabia has ambition that concurs with the Saudi 2030 Vision and two
of the main aims of education, which are to integrate technology in education and encourage

teachers to apply the studerdentred apprach, such as through flipped learning.

This study applies a concurrent embedded mixeethod approach to examine the
impact of flipped learning oiComputer{ OA Sy OS addzRSyiaQ I OKAS@GSY
effects of flipped learning on their motivation, gagement and learning autonomy. This
includes a quasexperimental design with 74 firgtear Computer Science high school
students, and data collected through pre/pdsists, questionnaires, serstructured
interviews and focus groups by comparing flippearning student® I OKA S@SYSy G a
experiencesgainstthose ofnon-flippedlearning students. The findingsiggesthat flipped
f SFNYyAy3 O2dzZ R AYLI OO LRaAGAGSt e dzZly aiddzRS)
learning autonomy. The result of theggand posttest showed that there was an overall
AYONBIIaS Ay (KS &adGdzRSyidaQ aoodippdiearming. T& A LILISR

The qualitative findings show that the flipped learning also provides experiences both
in and out of the classroom faComputerScience students, which were found to enhance
their achievements. However, certain students would find flipped learning challenging at
GAYS&as SalLSOAlLffte Ay NBtLFGA2y G2 2yfAyS RAAC
autonomy wasshown to increase following a flipped learning environment. The qualitative
findings demonstrated that the students in flipped learning hold a positive attitude toward

their autonomous learning skills.



Overall, it was concluded that flipped learning shobkl suggested as one of the
L2aaAroftsS LISRIFI2IAAOFE FLIWINBFOKSa G2 AYLNROS
studies in the Saudi context remain limited, and require additional investigations into flipped
learning, and particularly in Saudi femaf#eols. The current studyresents theoretical and
practial implications arising from ,ifimitations, recommendations for improvement, and

suggestions for future research.
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Chapter Ong; Introduction

The first chapterof this thesis aims tantroduce theresearchand present a concise
background of the studywhich includegshe overview ofComputerSience educationthe
overview of the flipped learningapproach the motivation of theresearch,and aims
addressed by the studyn addition, this chapter briefly discusstK S & (i dzZR& thé&@ O2 y (i ¢
significance of thatudy, purpose and objectives of the studyndresearch questiondtthe

end of this clapter the structure of theresearch will also be presented
1.1Background of the&udy
1.1.1 Overview offeachingComputerScience

Computer Science ionsidered one of thalisciplinesthat aims to prepare the
students for the future in terra of knowledge andskills andencompasses areas of study
includingdigital skills and computational thinking skiii8™s). The aquisitionof digital skills
is no bngerregardedas merely a positive additional aspeactthe education of students, as
it is now viewed to be a right of afitudents with 92% ofall future jobsbelieve to require
digital basedskills(Google & Canvas8, 201%Mdeed, ComputerScience is included in the
formal curricul in many different nations throughout the world, and many techniques are
implemented that use modern technological tools (Balanskat & Engeltiz0tit Fluck et al.,
2016, Hubwieser et al., 2014)everthelessComputerScience is potentially challenging for
teachers as technological advances quickly change the requisnrethe subjec{Sentance
and Csizmadia, 2017)hese rapid advancements have resulted in developments in carricul
that require adaptations by teachers, as new information and changes could result in students
possesing more knowledge than the teachers on certain subjects (Bender et al.; 2015

Korkmaz et al., 2017).

In addition,computational thinking is required to baughtby teachers ofComputer
Sience to enable students to lea@rsn their Computerience coursg(Yadav et al., 2016).
Wing (2006) emphased that CTSs are one of the daily life skills that everyone needs, rather

than just being a programming skill used only@ymputerscientiss. Variousformats have

1



been used to implementomputational thinking ito K-12 classroomswith these skills
deemed to be vital in the modern worl¥adav et al., 2016%pecifically, students should
learn computational thinking skills within the field @omputer Science, together with
programming environmentgven thoughcomputational thinking ideas have been defined as
crossdisciplinary subject areabid). Irstitutional recommendationsthat are currently
present as have been used Europethe USAandCanada, demonstratihat CTSsvia coding
are beneficial irearly-stagelearning, such am primary schod, as well as into the following
stages of educatiorfArfe et al., 2020). Additionallyprogramming skillsare vital to the
development ofemployability and adaptabilitgkills in the modern world YildizDurak
2018) Indeed, programming helps to advance many differerdoncepts and skillghat
correlate withCTSs and the subject o€ComputerScience, which includesourcefulnessthe
ability to solve problemsabstractions, and algorithmic thinking, among oth¢Forezet al.,
2017). The students ithe process ofprogramming are engaged to achieve the essence of
computational thinking skills by experiencing the steps of analysing the problem in sub
problems,as well aplanning to solve these sytiroblems via writing lgorithms This leads
to the possibility tounderstand the function of each programming commaraisi then be
involved in the code writing processet® examine the final programmeCamputational
thinking involves compartmentalising complex issues into-isabes that are easier to
manage through a sequence of stagakyorithms)that help to overcome the challenges, as
well as to reviewthe potential solutions to different issues, which is shown through
abstraction; and automation which helps to determinéether a Computercan efficiently

solve these specific challengégadav et al., 2016).

However, a particular issue in the teachingGdmputerScience relates to teachers
being required to possess technical and pedagogical knowledge, which in this sebjees
continuous additional information due to modernisatiGHubwieser et al., 2014Computer
Science is often difficult to teach, as it includes many different concepts, which require
teachers to apply further effort in the development of relevant teaching approaches that
enable students to learn the subject better, which is achieved through wateqworking
space to practise the concepts and skill such agBander et al., 2016 It is also a vital that
there is a successful transfer of both theoretical points and relevant skills, which can include

computational and mathematical concepts, aslwas creative problersolving that more



traditional pedagogical approaches are unable to be achieve (Pirker et al., 2014). In addition,
different challenges have arisemregards to the teaching process of programming, including
the vast spectrum o$tudS y 1 & Q 0 badd kAoWRdd@viether studentsare sufficiently
motivated to learn this formand whether students areengaged andake the surface
approach tolearning(Chen, 2014, Bosse @rGerosa, 2017)Therefore, many teachers of
ComputerScience are faced with the challenge of advancing their students in the classroom,

even though the traditional approaches often restrict this process.

The traditional approaches, alongside fixedtnstional designs often result in both
teaching and learning @omputerScience being a challenge to teachers and studgstsg,
2014) In particular, it has been shown by Koul et al. (2018) that autonomous learning is not
advanced through traditional lecture teaching. Indeed, it is difficult GamputerScience
students to engage in a teaching approach that has always been tradititectilye-based,
which has not changed, &omputertechnology and curriculum have undergone changes;
thus, it is difficult for the students to understand basic programming concgptéandsson,
2013 Buitrago Florez et al., 2017)he traditional approach functions around the concept
that a teacher is the central point of knowledge for students, which is contradictory to the
progress infComputerScience, as numerous concepts and skills need to be improved by the
students in order toadvance. Consequently, as technology advances rapidly, which often
enables students to be better informed than their teacher, it is not possible to consider a
teacher as the only source of knowledge for stude(@awford, 2000) What is more,
Schilling and Klammg@010) state that teaching through the use of traditional methods in
ComputerScience fails to prepare the students for professional practice in the future. As a
result, it is imperative that teaching methods are changedrder to engage students to learn
ComputerScience curriculun(Silva et al., 2019)t can be said that teachers Gompuer
Science are required to be flexible and qualified to te@dmputerrelated subjects with
dynamic teaching methods ensuring that students become engaged in the learning process

in order to achieve the aim of teachii@pmputerScience.

Caceffo et al. (2018pund that some students dEomputerScience gain motivation
in problembasedlearning more than from lecture forms, while the opguoestion opinions
demonstrated that the lecturdased classroom setting induced fatigue and made
comprehension more challenging, which is why more interactive and dynamic classes are
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required. In generiait has been found that students prefer to work together with peers, and
thus, ComputerProgramming classes are appealing to many stud@tasitha et al., 2018)
Therefore, &ComputerScience teacher may need to implement teaching methods that focus
on students as activeearners anddevelop a more studententred approach. Additionally,
active learnng settings help to stimulate discussions, which enable the entire class to improve
in learningComputerScience (Hao et al., 2018; Greer et al., 20A90re studentcentred

approach could motive students to learn.

In addition, a reviewndertakenby Hsu et al(2018)applied problembased learning
and collaborative learning straggesin the ComputerScience courséncluding programming
asthe most suitable stratgyused to teach computational thinking. The reason for this could
be the potentiafor problembased learning and collaborative learning to involve the students
in the learning process thanablesthem to discuss the problem and find the appropriate
algorithm to solve itpbefore evaluaing their programming code. Thus, teachersG¥mputer
Science could apply a new approach, such as flipped learning, which is able to provide
teachers with technological td® that help to learn technology and to develop a more
studentcentred setting in the classroorflipped learning could enablateacher to better
use classroom time by moving part thfe learning content to be online to prepare the
students well for clagsom activities, and then use the classroom for more probleased
learning and collaborative learningvhich could acquire the studer®ComputerScience
knowledge and skillssuch as computational thinking and codinthe fipped learning
approach couldnotivate the studensto engage in learnin@omputerscience subjectsuch

as programmingwhich studentsusuallyfind difficult.

The Saudi Arabian iNistry of Education (MoE)has placedComputerScience as a
priority subject over the previous 3@ears anchas begun to implement at various education
levels in the country. In 1985, the MoE made it mandatory to teach a certain level of
Computes skills in high schools, with the main concepts bei@gmputer structures,
programming, and software application {Bteawi, 2002). MoreovelComputerScience was
made into its own individual subject in high school, which enables students to gain more
Computerexperience and focus on their potential futurerears in this field. Computer
Science has subsequently been implemented as a subject in both intermediate and secondary

schools in the countrfAlghamdi et al., 2018 Specifically, the K3 curriculum has the
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application; while for K1Q2 it is based on the standards set by tGemputer Science
Teachers Association (CSTAZ2 which comprises three central concepts: contemporary

applications, programming, and digital citizen.

Saudi Arabia has started in recent years to place great importancE€amnputer
Science in formal education, which is why there are now in excess of 1i2&€ters for the
subject. Even though there have been marked improvements in the educational system in the
country, and particularlyin relation to Computerskills, teaching approaches still require
additional improvements and to become more studeintred, as this will focus more on the
2OSNI ff adzoa2aSO0oi O2yiSyid FyR aitdzRSyidaQ LISNA?Z
undertaken byAlghamdi et al(2018) which demonstrated that there remains limitations in
professional development ofComputer Science teachers in regards to their teaching
approaches, with challenges occurring due to the rapid developme@omputerScience
combined with the need to progress teaching techniques. It seems the Saudi Arabian
ComputerScience teachers fagaany chdlenges, and one of the challenges relates to the
teaching methods, and thus, the current study aims to examine the flipped learning approach,
in order to ascertain evidence on its effects upon teachanputerScience in the Saudi

context.

Therefore, itshould be a requisite for Saudi teachers to start contemplating new
directions and guidelines for teaching practices that are geared towards and ceusyosd
students, such as flipped learninBou Aishah (20183tated thatthe experts working in
Computereducationhave combined talevelopqualifications forComputerteachershrough
different teaching method which focus on astudentcentred approach Hipped learning
might contribute to the provision of effective learning and play a key role in the development
of Saudi educational practices. At the yédeast, it may be the case that teachers engage in
critical reflection concerning the mechanisms and rationales by which they teach.
Encouraging the teacher to apply the innovative pedagogiesh as flipped learning, arnd
engage them in critical evadtion of its potentials, might help them to increase the quality of

their educational practices.



1.1.2 TheOverview of Flippedearning

Modern technology during the past 10 years has helped to transform learning for
students around the worldThere isan increasing number of orgaations and private
learning institutions are asking to integrate technology into educational practices, dinlel w
has moved from thinking about the just existence of ICT tools in schools to also utilising digital
tools to shape the learning and teaching procé$swever, the changes that have occurred
through technology in education are not comparative to the athements that have
occurred in business or other secto@ECIMDas produced a report that states had®omputer
technologyutilisation fails to connect with the improvements student<performance levels
in learning(OECD, 2015). It was also shown thiotige reportthat schools and educato
systems are generally not at the stage to introduce these new forms of technology
adequately.Further, there is a lack of the use innovative pedagogies which explained why
EdTech did not achieve what anticipated aopbishments(ibid). Therefore it has been
possiblerecentlyto observean increase in theitilisation of innovative pedagogies thatre
based on the concept of learning enhandedms oftechnologyworldwide, such asVassive
Open Online CourseMOOC}) sodal media, different forms of virtuakality, collaborative
technology open edwational resources, onlin@daptiveforms, and mobildearning(Martin
et al., 2020)What is more, @lendedlearning approale has been implemented in various
ingtitutions around the globe sinc2012 (Means et al., 201800n, 2013LopezPérez et al.,
2011); and MOOC:s originating from universities in the USA and their partnerships with private

sector organisations that include Silicon Valley stgrtCoursera in@L2

In addition, flipped learningwhich isthe focus of the current study has been
considered as one of the educational trenidist is receivingpopularity among educators
around the world. Flipped learniritasalsobeenmentioned in different educatioal reports
such as NMC Horizon Reporghich list flipped learning aan effective digital stratgy
(Johnson et al., 2015). It can be s#mt the countries worldwide seeking to utilise the
technologicaladvancement to improve their education system. Specifically, technology in
Saudi Arabia has started to attract enthusiastic attention from professionals who are
attempting to implement higher levels of technoleggsed learning activities into teaching.
In conjunction with this interest, theréhas been arincreasein implemening new trends in
educational technology ithe Saudi contextsuch as MOOCs, BYQIDd flipped learning
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whichrequiressupport by stuges investigating the potentiaf them inthe Saudi educaon

context.

Flipped learning attempts to modify and make a learning environment have significant
ubiquity. The number of studies which have discussed the benefit and the potentiality of
flipped learning in various disciplinedlath (Clark, 2015; Mui& Geger, 2016 Sun& Xie,

2020) Computer Science (Johnso& Renner, 2012; Wang, 201 7English (Sung?015;
Challoh 2021) andNursing (Gilbot al., 2015), have increased in the past years. The studies
were conducted in higher education contexnd during preuniversity leved (Graziano&

Hall, 2017, Shaffne& Hyland, 2017) and across the worldwjd@&cluding developed
countries such aghe USA and Australia. According to a reviewdertakenby Hwang et al.
(2019),the main five individuatountries that comprise studies that focus on analysiipged
learning arethe UnitedStatesof America (USALhina,Taiwan,Australia,and South Kora.

This can be an indicator toward suggesting that alternative pedagogical practices to the
traditional ones are emergent and increasingly significant for educators. Indeed, many studies
have highlighted the negative issues associated with the traditimagl of learning in terms

2F y20 AYLINRQ@GAY3I (KS &adGddzRSydaQ fSFENyiAy3a | yR
(Gewertz, 2008; King, 2012) where flipped learning supposed to allow for applying active
learning that improves students learnimxperiene Jamaluding& Osman,2014; Strelaret

al., 2020).

LY FTRRAGA2YS GKSNB Aa Fy StSYSyid 2F FfALL
expectatiors, namely, using technology in their learning. In flipped learning, the educational
materialsare oftenavalable for studens on online platforns. Thus,the students often use
their devices for entertainment purposgthus, itseems to be omore worth to encourage
them to use their devices for educational purposeghich might lead them to engage
positively with the educational content and increase their motivation toward learning. It
seems that the learning experience in flipped learning, becdtassroom or oubf-classroom,
could contribute tathe enhanementofad  dZRSy 64 Q Y20 A O G A 2¢talii2 6 NR:

2013) and more effective engagement in the learning process (Ckidkgng, 2015).

Furthermore, another claim is that the students in flipped learning assume

responsibility for their learning. Theyrea expected to prepare themselves by accessing



educational content as homework. They are also expected to play a major role in their
discussions and activities in the classroom. This kind of experience migharabke high
a0K22f & dzRSy bléidividugls andSprom@eathd guEgoromy learning skills
(Chiang& Wang, 2015), which can help them in their future. In addition, this experience for
students standsin contrast to the traditional classroom, which could also mean that the
students enjoyin flipped learning more than any other approach (Fereh Q/ 2y Y ZNE H A M
Kurt, 2017. What is more the focusof the learningprocess in flipped learning is based on a
concept or an approach that is studeogntred (Bergmanr& Sams 2012). According to
previous studies which show that students are more engaged thiéhflipped learning
(Davies et al., 2013; Smith, 20M8ang, 201Y, the students' achievement can be influenced
positively by applying flipped learning (Ruddick, 2012gikton, 2013 Chao et al., 2015;
Baris, 2017Lo, 2018, Polat &arabatak , 2021PotentiallySaudi schools are found wanting

in terms of this kind of learning approaches that place more emphasis on students and might
allow them to practise skills in kpmg with the requirements of the 21st century and
enhanced the student learning experience. However, there is a lack of evidence to support
the effect of flipped learning on high school students, particularly in Saudi sclgotd) can

make the current widy valuable for those whare interested in innovative pedagy and

professionakmin Computereducation

Flipped learning has become one of the most common but still unelsgarched
concepts among teachers as a new way of teachingleaching, and as an alternative to
traditional methods. It is considered as a pedagogical practice that isingil the
advancement of technology and employing active learning. Although it is considered as a new
pedagogical practice, flipped learning hgained a rapid popularity and ubiquity amongst
teachers and higher educators aliggn Alten et al., 2009 This common use can be due to
the change that flipped learning has impacted the way of learning and teaching, which is
2LI2aAGS G2 0KS GUONXrRAGAZ2YIE YSUK2R® Cf ALILISR
that will somehow provide a differen I LILINR I OK F2NJ a0 dzZRSydaQ &dzO00
teachers to integrate this approach into their teaching practices. Although there is no clear
and consensual agreement about the exact nature of flipped learning, it generally aims to
move what usuajl occurs in the classroom to be done as homework and what is used to be

as homework is asked to be done in the classroom (Bergr&s®ams, 2012).



A teacher changes in this process from developitige learning materialsinto a
learning guide within the séihg of the classroomlit has also been showthat teachersin
these situationgnust utilise relevantearning contenin order to develop dlipped learning
setting The creation of digitdearning materialsneverthelessis often a significant obstacle
in the process of flipped learning, as teachers may not have the necessary skills required.
However,numerousonline resourcean be utilisedoy teachers to help thepas teachers
are important in the creation adnline resource, which are commonly ad#gal from previous
formats and used to improve thiipped learningapproach Alsq flippedlearningrequires
educators to advance from dispensing information to guiding students throughout the
learning process (Becker et al., 201TMe aforementioned pointshow that the learning
process of students changedtime flipped learning approactgnd thatthe teaches practice

also shifted.

Even thoughrigorous and empirically wefirounded studies currently seem to be rare
in the research on flippetkarning(Lundine,2017= ! | &2l 1€ N8 P Niere hagibegn
somelevel ofcriticism about the potential of flippd learning For instance, flipped learning
from various research studies has been presented as an alternative to merely improving
a0dzRSyiGaQ 20SNYrff fSFENYyAy3Is fGK2dzZa3K Ff& ALILISF
in relation to incorporated techology utilisation, and learning theories and activities
(Lundine, 2017)However, Li Cheng (2018) added that most research studies have failed to
provide sufficient details regarding the ways tligped learningsettings are implemented,
as the focus hagenerally been orthe consequences dftudentt Q £ S| NJfljoped R dzNJR
learning and not based orthe pedagogy and learning desjgmcludingfocus on which
instructional strategies have been employed during feméace and digital interactions
(ibid) Hencejt is difficult to claim that flipped learning is effective withe concept of flipped
learning is not describesufficiently;and this $§ one of the criticisms toward flipped learning.
Furthermore, therehave beenstudies thathave determinedhat flipped learning does not
result in higher learning gain comparedrton-flipped(Chen, 2016Jensen et al., 2015). Also,
one review in KL2 found that despite the benefit of flipped learninthere was the challenge
that could affect negativelysuch askipping preclass activitieghe workload of students and

faculty time investmen{Lo & Hew 2017. However, it carbe observal that there is gill a



need to understand the concept of flipped learning and its potential in terms of improving the

studentglearning experience.

In general, there are only minimal studies that focudlgeped learning interventios
(i.e.Bond, 2020, Tsaietal.,201 X ! { el @ PNJ | YR | | TaelartaRIMEdagH n My 0 @
Cimen (2020) conducteal systematic reviewand determined the requirement to undertaken
further experimental studies that analysbe effects of flipped classrooms. Additionally
content analyss ofdifferent researchpapers that focused oflipped learningvas conducted
by Prevalla Etemi et al., (2021), which showed the amount of published papers on Computer
Sience(34) and Engineering to be lowWhat is more there was a mixedlipped learning
effect size in the previous studies; withinojo Lucenat al. (2020, for instance, presenting
the sizeeffect of flipped learning as moderate in regardghe factors ofmotivation (r=0.40)
and learning autonomy (r=0.47An action study was also card out byKostaris et al. (2017)
at a 2nd grade of junior high school, with the aim of determining fippped learningmpacts
upon studentoutcomes, motivatioevels ard engagement in Computer Scientkeresults
from that study highlight thesize eféct ofthe 1st assessment of outcomés=0.58) and the
2nd assessmer{t=0.90) with a high levetize effect of engagemerit=0.63. From a different
study, theeffect size of intrinsic motivation was moderate (r=0.40) for males students (Ferriz
Valero et al.2022) while a metaanalysis byZheng et al(2020) demonstrated a moderate
effect size(r=0.661) in the process diearning motivation.Theinference of the difference in
the effect size though, may potentially provide an explanation iritee effects that may
correlatewith the form ofimplemented educational practice, which can include details of a

0§SFOKSNINA NPt Sftéchhdogyi KS dzi At Aal GA2Y
1.2 Research Aims and Motivation

This study aims to investigate flipped learning in ordedévelop a comprehensive
understanding of its impact on high schoBbmputer{ OA Sy OS &G dzRSydaQ I ¢
motivation, engagement, and autonwust S+ NYy Ay 3 d ¢ KS baseddmrhiya O2y
schools in Saudi Arabia. Furthermore, thmxedmethods research aims to investigate
whether flipped learning can be adopted as an impactful innovation in education, and to

ascertain whether it can contribute positively to Sa@dimputer{f OA Sy OS & G dzRSy (i & Q

experience.
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Flipped learning has potentially becenone of the most influential educational
approaches in the education sector, as another option besides traditional teaching. After the
LJdzo € AOF GA2Yy 27F . SNpWbuyGlasdrognk Rdath ¥Ee) Stadar ih Evéry
Class EveryDay AY HAMHI GKA& | LIINRIFOK Kl & airAyoOS o°¢
innovations worldwide. The authors of this publication tried to explain how to apply flipped
learning, as well as point out to the positive impacts of flipped learning on studestsihg
08 RNIGAY3T 2y GNAGSNEQ O NA2dzd SEIISAASSY 0S4
2012), yet in the absence of detailed and systematic research evidence. As a result, flipped
learning has been frequently mentioned in the reports associated thigheducation field
such as NFER (Straw et al., 2015) and The NMC Horizon reports (Jethais@015) despite
extremely limited and valid empirical justification. Given this huge popularity, many teachers
claim to have found a magic tool to improve Rt&y 148 Q  SI NYyAy3 | yR Yl
encouraging teachers to follow this practice (Bergm&8ams, 2012; Yarbro et al., 2014).
However, there is little agreement within the research as to whether this indeed is the case,
and in addition, there is still acce theorisation concerning the construction of the process

and its dynamics.

Furthermore, although flipped learning is considerecgasnnovationand despite its
popularity among educators, such popularity is not enough to guarantee that this strategy
will promote student learning howsoever defined of course. Watkins (2007) for example
stated that certain strategies are offered to schools with the promise to improve learning and
that the last three decades of educational innovation is replete with exampf supposed
learning improvement that have never been established in empirical research. Furthermore,
it might not be effective to applgpecific strategied Yy RAFFSNBy i O2y (i SE( A
perspective is to clarify for what we see about flippedrning, and where it has been offered
to teachers as an effective instruction. The evidence of the effect of flipped learning has
almost been centred on seteport (Milman, 2012; Caligaret al.,2016), and has often been
shared on social media and &eged a critical mass of generally held opinion rather than
properly examined concept. This point could explain the source that teachers rely on to use
this innovation. In addition, it should be pointed out, however, that there is a lack of rigorous
studiesregarding this field (Hamdan et al., 2013; Buttn mn T & '] joetele @PRNESI H A MY
,2019 Turan& AkdagCimen 202§) which calls for a deeper understanding of the concept
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and the effect of flipped learninglue tothis upsurge in interest and applicatioA recent
review by Turan and Akda@€imen (2020provided findings that shova requirement for
additionalexperimental studiego be conducted into the method of flipped classroarts
was also found in the review by Sergtlial. (2022) that further investigations need to focus
on how students become motivated throughdifferent levels of flipped classroom
experiencs. Meanwhile,Tsai (2019) stated thamhore research should aim to determine the
impact of flipped learning oacademic pgormance over a variety of fieldé.ccordingly, the

current study will focus specifically on improvitings empirical and conceptual gap.

In addition, it can also be argued that while there is dearth of studies about flipped
learning, the rese@h methods of flipped learning studies have mostly been limited to
guantitative data, along with a scarcity in richly representational qualitative researgh (

Y | NI 0 dzfetdzh, 2017, Batzd, 2020. In particular, Bond (2020) demonstratethat
additional investigations are required into flipped learning and its correlation with student
engagementevels, which should be undertaken by ascertaining qualitative data, including
focus groupsrurthermore, the majority of studies have been carried out on the
undergraduate stage (e.g. Bishdp Verleger, 2013a; Butt, 2014; Chetcati al., 2014;
Bernard, 2015; Chen Hsiehal.,2017; Guo, 2019)which leads one to assume that there is

an empirical gap in the literatureCorrespondinglyaddtional k12 research is needed, as
shown following thesystemic revievby Alce & P NJ ok & R NJ. lfikewisea, pnly two studies

have been conducted that have focused compulsory education in Saudirabia(Najmi,

2020; AlHarbi & Alshumaimeri, 2016).-Alarbi andAlshumaimeri (201 &pecifically analysed

high schooktudent) LIS NJF 2 NJY I y O Sflippe8 @&@ringintefvénfiohsandl ihgir3
attitudes towards it Hence there is more need for empirical studies usmgedmethods
concerning the flipped learningnore particularly the use of flipped learning approach on
students' learning in high schools. This empirical research will address this gap in the field.
Not only will the researcher highlight the lack of rigorous investigation of flipped learning in
HighSchool context, but he will also focus on the fiel@CoimputerScience field within Saudi
Arabia as an example of where this type of research in education field is still unexplored and
in need to be taken into consideration in terms of new directionathing. Presently, there

is a strong inclination to enhance all educational aspects in Saudi Arabia, including teaching

approaches, which education decisiorakers shouldonsiderand develop. As such, this area
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needs to be investigated in more depth in order to address this contextual gap and to provide
useful insights for Saudi decistomakers rather than just making decisions based on adopted

experiences from developed countries that differ in both context emldure.

CNRBY (KS NBaS exydieché&eN®8ompiteissicdoé tebicher in Saudi
Arabig it was difficult to dedicate the classroom time for activities or discussidue to
concerns over the delivery of all content before the endtlué class. Athat time, the
researcler attempted to overcomehis challenge by asking the students to prepare for the
classroomalthough it wadound that most of these students did not prepare themselves for
the classroom activities, which again forc useof a lecture method to ensure that the
lesson was covered. Deep down, there was a feeling that this learning process would not
attract the new generatiorof students and motivate them into the learning process. The
reason could be the studesitlid not have themotivation to learn othe NG & S | M&EYOS N a
teaching was not attratve for students. It could béhat the researchetacked certairskills
to be applied ina variety of teaching methods from a good lecture to more stuetsnritred
activities.Subsequetly, the researcheappiedthe lecture methodalone, although thisloes
not enable students to engage @omputerSience classs,and does not involvéhem in
different skills such agollaboration, interaction, critical thinking and creative participation
asit relieson teachers as the sole transferors of information. In fact, it would be a major
challenge for any teacher to motivate and engage their students by using just comadntio
methods, especially in Saudi Arabia. AccordingliB@wais (2014), conventional instruction

is the dominant educational method in Saudi schools.

The researcheobserved that the students enjoyed practical cksssuch as in
programming classs where they worked together. One explanatioior this level of
enjoymentcould be that the students need space to work to make meaning of what they
learn, and they might enjoy more if studeoéntred activitieswere utilisedin theoretical
lessons where the caept of ComputerSienceis explained. The choice of teaching methods
in ComputerScience classes is vital in the process of students leamingh can make the
learning experience attractivand could improve student@achievemens. Similarly,some
Compter Siencestudents ha low levelattainment levelsn SaudiArabianhigh schod, as
teachingmethods normally focus on conformity, instead of innovative collaborat{@&wou
Aishah, 2018)Therefore the current studyis concerned vth determiningthe potential of
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flipped learning on teachinGomputerSience which could provide recommendations for

teachersof the subjectparticularly in Saudirabia
1.3 The Saudi Arabian Education System

Saudi Arabia covers an area of 2,149Kkf88) making it one of the largest nations in
the Middle Eastern region. The nation was established as Saudi Arabia in 1932 by King Abdul
Aziz Al Saud, with Riyadh declared as the capital city. The Saudi government has made it clear
thateducationisavita LI NI 2F (GKS O2dzy i NBE Q& RSGSt 2LIVSyi
set for national educatior{Allmnakrah& Evers, 2020)In general, the Saudi Educational
{2a0SY Aa OSYGNIftAaSR Ay K2g-02ia02¥Q SEA RNEONI
structure, which often results in schools unable to act autonomously with high levels of
bureaucracyAlzaidi, 2008)The Ministry of Education (MoE) in Saudi Arabia was previously
responsible for supervising schoalsd for all forms of education prior to higheducation
(both public and private); with the Ministry of Higher Education focusing on universities,
colleges, and any form of Saudi students who had gained scholarships to study in different
countries. In 2015, though, the government amalgamated both striels into a singular
central MoE. Hence, this resulted in a significant change to educational protocol in the
country andhas proven more beneficial in rectifying certain issues through better active
management and less ambiguous educational policieggaindklinesThis change was one of
many reforms in the different departments in the Saudi governnweitth the aim to unify the
efforts to improve the outcomes of the education system. One of biemefits of this
amalgamatedprocess was to producea roadmap including the policies, orientations,
strategies, methods and curricula of the stude@gidies to achieve the vision of education
by supervision of all students from nurserytteeir graduatons from university.In the kst
five years, therdnas been a massive change in the curriculamich hasncluded a spotlight
on teachershrofessional developmengnd changesin pre-service teacher educatioizven
though these can show the intention d&fie MoE to improve the education system, the

outcomes of all this change havdtherto not appeared.

Education in Saudi Arabia is separated into four individual levels (MoE, 2019).
Nursery/Kindergarten comprises the initial stage, which are renowned for providing a soft

approach to learning based on garce. The following stage is in Primary, which provides a
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base for children to prepare for future scenarios in life. Btggeis centred on developing

beliefs, attitudes and behaviour, experiences, together with skills and knowledge. The third

stage then moves into the Intermediate Level, which is seen to be a cultural stage, with the
purpose of providing students with total éhic education that improves the mind, body and
behaviours.High{ OK22f [ S@Sf A& GKSy {0GF3S C2diNE 4K
concepts of growth, which requires greater levels of advanced guidance in order to prepare

the students for adulthood. Whiin the fourth stage, intermediate certificate holders are

included into different systems that are devised by relevant authorities.

Teachers in Saudi Arabia have been trained in courses that focus on various methods
and strategies of teaching, althoughatfitional approaches are commonly still utilised in
classroom settinggAFNassar, 201). The more traditional content of the taught courses
include traditional lectures and PowerPoint presentations directed at teacf®eshan,
2015) As a result, many teachers use the same form of approaches, whicrdweablythe
consequence of diminishing creativity and critical thinking on the part of the students
(Allmnakrah& Evers, 2020, Allassar, 2011)Autonomous learning environmesnitave still
not been implemented throughout the country, and thus, Saudi public schools commonly
ONBFGS I RSUNARYSyGlt STFFSOUG dAladagkanaZdmRey GaQ |
typical classroom environment in Saudi Arabia is very formal hyazentred and lacks
f SFNYSNJ dzizy2Ye@ | YR AYRAQGARIzZ f-LIRIBNBR RA B A O §F
learning(Elyas& Picard, 2018)

From a cultural perspective, as the nation of Saudi Arabia hadaamic monarchy,
Islamic Holyd { K I U feringithe base @l laws and customs in the countiglamic local
tradition and culture are the primary sources from which society in Saudi Arabia take their
values and ideas (Alhamid et al., 2009). As a result, Islamic education is compulsory in public
education (ibid). Theeducation system in the country has developed ovéme with
developments from katateelfi.e. a physical locatiosthool, where the Holy Qurawas
taught with Islamic teachings that includediting, reading, and basic mathematigslhebsi
201".) to the creation ofi2 Universities throughout the Saudi @&bia with a variety o$tudy
programmes offered over in different academic areasCertain educational practices
however, remain such as the dependence deaches as the main source of knowledge,

which was generally conducted through a processemorisdion. With significant financial

15



input, training and exchange programmes, the Saudi government has started to advance the
O2dzy i NE Qad SRdzOF GA2zy aeaidsSYz FfdK2dzZaAK OSNII A\
remain @l Thowaini 2015) Different parts from the old system havemaned unquestioned

or unaddressed, such as centratiea of decisions memorizationas a learning technique

followed byassessmerst(ibid). Following the Saudi §fon 203Q which was implemented in
2016,however, the education system has started to decrease its reliance on the traditional
practices,and to focus on the eradication of anyappropriate systemthat may prove
yS3ALGAGS G261 NRa &a0dzRSyiaQ SRdzOF A2yt RSOSH

As a result of thegylobal Covidl9 panagmic,the use oftechnology has increased in
the field ofeducation, with Saudi Arabia no excepti@slearninghas moved morenline
with remote teachingstarting in approximately theniddle of 2020. The Cowtd pandemic
has indeed, resulted irincreagd and more rapidefforts bythe Saudi MoEo improve
education output and results. This has helped to prodaceational online platform known
as, Madrasati, witlleaches also increasing their utilisation téchnology in their pactices.
These advancenmts may potentially help to reduce any form of resistancebange and
FaaArad Ay AYyGSaINIGAYy3I GSOKy2f 238 Nefopetingd (0 dzZRS Y
of the schoolsthere has continued to be a noted drive to maintain this encouragerfant
teachers to use tehnologywhen delivering educational practices, such as through the

process oblended learning.

Saudi Arabia can be viewed in the same educational manner as other traditional Asian
societies, including those in Singapore, Malaysia] &outh Korea, although it has been
determined that Singapore and South Korea produce students who are more competent at
Maths and Science, as well as advancing more knowledgeable societies and knevesede
economies(Mullis et al., 2020)Consequently, it has recently been stated that educational
reform is required in Saudi Arabia, and particularly in relation to the Economic Vision 2030
for the nation, which requires improved education. Vision 2030 iarahitious project that
includes focuses on technology in education and a rstudentcentredapproach to learning
(MOE, 2019)lt can be saidhat this situation applies iGulf countries where the policies of
SaudiArabia areconsistent withthe policies of Gulf nations including the orientations in
education and there are educational representatives of each couttgt work together to

draw the policies of education in the regiddence there is the exchange of experiences in
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relation to teaching métods, educational technology and innovatjom either the
cooperation between the universities or via the conferences organisedthiey Qulf

comparative education society.

Accordingly, educational transformation programmesaudihave started to follow
RATFSNEBYG FAYas gKAOK AyOfdzZRS GKS adAYdz | GAz
more dynamic learning setting&lghamdi et al., 2018)Additionally,it is also vital together
with this process to advance the curricula and teaching strategies throughout the catigtry
the organistion of manyworkshops training courses andignificantefforts to reform the
curricular.Recently, therdnas beerinterest to promote critical thinking in teachegsractices,
which would enable the teachers to evaluate the pedagogy theye applied. This might
ensure that teachers improve thie educational practices and enhance their ability to
determine the best ¢aching methods for their students. In additioim, 2020 the MOE
approwedto introduce a curriculum of critical thinking and philosophy to high schediich
would initiallyrequire teachers tdoe able to think critically about their educational practices
and then determine which metho@nd activities could promote their studeniXritical

thinking skills.

In addition, he MoE in Saudi Arabia has, hitherto, established protocol that works on
the importance of implementing technology into education as a nseaf quality
improvementconcerningooth learning and teaching. It is vital that the benefits of technology
are capitalised upon, as most Saudi Arabians use some form of technology in everyday life
that could help education. Accordingly, the Saudi Comgation and Information
Technology Commission presented data that shows how 93.3% Ifica#l-yearoldsin the
country use the internet (CITC, 2018). Therefore, it seems that the aim of integrating
technology into education might not face resistance. It is also worth stating that the crises of
COVIBEL9 have accelerated the plan of using technology in edimat where the whole
learning process in Saudi Arabia has transferred to become emergency remote teaching for
almost 18 months. This has provided an insight into the future of Saudi education, where
students and teachers will have to become familiar witie tuse of technology in their

education.
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Furthermore, various protocols have been set up which aim to advance education in
Saudi Arabia with the focus on technology to achieve the goals of the Vision 2030, such as the
WCdzi dzZNE DI 1SQd ¢KA& SFTFFTFSOUAQDSE e Ol RLA &1Sd OK B
capabilities and advance more beneficial pedagogical strategies in order to reform learning
and teaching in all different parts in the country (TETCO, 2020). It is also important to adapt
to the utilisation of digital technology in the press of training teachers, together with other
modern educational concepts within the scope of digital skills, such as improving the overall

pedagogy and curriculum (ibid).
1.4 Significance of the Study

There is limited research to date that focuses speally on flipped learning and its
impactsupon ComputerScience in high schoals worldwide context and particularly Saudi
context Most studies in regards to flipped learning in this context, as well as in relation to
pre-universities have focused ondths (Bond, 2020, L& Hew, 2017) Nevertheless, there
are currently no studies based in Saudi Arahgt analyse flipped learning and its impacts on
KAIK aoOKz22f a0dzRSyGaQ Sy3arasSySyidz Y20aA0F GA
Furthermore, it has been stated that research should focus on investigating flipped learning
in the setting ofComputerScience wh key analysis on learning outcomddaher et al.,
2015) In accordance with that study, Abeysekerad Dawson (2015) stated investigations
YSSR (2 0SS dzy RSNIF 1Sy (G2 RSUSNNAYS (GKS OKI
particularlyin relation to flipped learning through the analysis of qualitative data based on
learning experiences. Correspongdiy, the present mixed method study aims to present
important findings in relation to flipped learning and how it impacts upon the levels of
achievement, engagement, and motivation attained by students, together with an evaluation
of the benefits to autonmous learning. The findings will hopefully present innovative
knowledge on Saudi ArabiddomputerScience students, which will potentially be used to
advance high schodComputer Science courses through the implementation of flipped

learning.
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1.5 Purpose ad Objectives of the Study

This research investigates whether flipped learning can be adopted as one of fresh
RANSOUA2Ya Ay SRdOlIGA2YS YR K2g AlG Oly 02,
learning experiences. Furthermore, the aim is to in\gzg® in more detail the flipped learning
F LILINBF OK Ay 2NRSNJ G2 3AFAY | O2YLINBKSyaAiAgdsS
achievements, motivation, engagement, and autonomous learning. Previous studies show
that students are more engaged with flippéearning approact{Davieset al.,2013; Smith,
HAMPOT YR &a0dzRRSyiaQ | OKAS@SYSyd tS@gSta Oly
learning (Ruddick, 2012; Wiginton, 20X8uang & Hong, 2016; Abdelrahman et al, 20157
terms of the flippedearning design, the researcher aims to provide suggestions, including
how teachers can succesflfy implement flipped learningConsideringthe findings from
schools in Saudi Arabia, it will be possible to make the appropriate recommendations to
improve the approach to teach in Saudi Arabian schools, and to also inform future research.

The following objectives are defined for this study:

ATo examine the impact of flipped learning @omputer Science studentsjrade

relatedachievement
ATo identify the effets of flippedlearning onComputerScience students' motivation
ATo examine the impact of flipped learning GomputerScience students' engagement

ATo examine the impact of flipped learning @omputerScience students' learning

autonomy

ATo explore the bnefits of the flipped learning approach for Saudi high school

student<educational andearningexperiencs.
1.6 Research Questions

1) ¢2 ¢KIFIGd SEGSYd RAR CftALIWSR [SENYyAy3a FFS
year high school in th€omputerscience subject?
HiC KSNBE Aa y2 aA3IYyAFAOIYdG RAFFSNBYOS Ay
learning approach and theon-flippedlearning approach
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Hi¢ KSNBE A& | aA3IYAFAOIYG RAFTFSNBYOS Ay @S

learning approach and theon-flippedlearning approach

2)¢2 o6KIFIG SEGSYUdU RAR CtALIISR [ SI Ny AyeahighTFSO0

school in theComputerscience subject?

Hi¢ KSNE Aa y2 airA3ayAaAFAOIyd RAFFSNBYOS Ay |
flipped learning approach and then-flippedlearning approach

H:¢e KSNB A& | aA3dyATAOl Yy Rivaioh eyt Ay G
flipped learning approach and then-flippedlearning approach

3) ¢2 ¢KIFG SEGSYGH RAR CEtALIISR [SFENYyAy3a | FFSO0

first-year high school in th€omputerscience subject?

Ho: There is no significalRA F FSNBY OS Ay GSN¥a 27F &GdzRSy

between the flipped learning approach and then-flippedapproach

H ¢ KSNBE Aa | AA3IYyATFTAOIYd RAFTFSNBYOS Ay

between the flipped learningpproach andhe non-flippedapproach

4 ¢2 ¢KIG SEGSYG RAR CEfALIISR [SFENYyAy3a FFSO0

first-year high school in th€omputerscience subject?

Ho: There is no significant difference in terms of students' autonomous learning

between theflipped learning approach and theon-flippedlearning approach

Hi: There is a significant difference in terms of students' autonomous learning

between the flipped learning approach and then-flippedlearning approach

5) How did the Saudi high school stude perceive their learning experience in flipped

learning approach andon-flippedlearning approach?

The current study implemented a quastperimental design with the utilisation of a
mixedmethod approach, which helped to achieve tlobjectives and focus on the set
research questions. This included two specific groups under analysis: the experimental

(flipped learning group FLG) and the comparison group(-flippedlearning group NFLG).
20



The different proposed tools from this metavere a prepost-test, a questionnaire, semi
structured interviews, and a focus group, which were all used in order to asctréirstated
202S0GAQSad ¢KS ljdzZ ydAadlrdA@S FAYRAy3Ia It az
achievement levels, motivatioengagement and learning autonomy would alter based on

the implementation of the experiment. Additionally, the qualitative findings helped to

provide a greater level of comprehension of teaching approaches and their effects upon
a0dzRSy G aQ I OKaidh&kBgaderyidntsadd ledrfiiyiautonomy in Saudi Arabian
a0K22fao ¢KAA ot a +faz2 dzaSR (2 FylrfeasS GKS

styles.
1.7 Structure of the Thesis

A total ofsevenchapterscomprisethe current research. The first chapter presents an
introduction, together with a study background, which also defines the objectives, aims, set
NBEaSI NOK [jdzSadAazya F2NJ GKS aiddzRed / KIFLIWGSNI h
context and requiremst. The following chapter provides a literature review based on flipped
fSEFNYyAY3IS gKAOK KAIKEAIKGEA GKS OdzNNByd € A0S
Three then presents the research design and methodology, before Chapter Four shows the
guantitative findings from the prepost-test and questionnaire; an@hapter Five showeithe
gualitative findings from the focus group and sestriuctured interviews. Subsequently, in
the final two chapters, the findings are presented and critiqued with caimspas drawn to
different studies in Chapte®ix while ChapterSevenfocuses on the main findings with a
conclusion, as well as determining the contributions and limitations from the study, together

with recommendations for additional studies in the fugur
Definitions of Terms

For the purpose of this thesis, | will adopt two definitions that appear to be commonly

used and referred to when discussing Flipped Learning

Flipped learning dFlipped Learning is a pedagogical approach in which direct instruction
moves from the group learning space to the individual learning space, and the resulting group

space is transformed into a dynamic, interactive learning environment where the educator
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guides students as they apply concepts and engage creatively in the subjectmatteb S G ¢ 2 NJ =
2014).

Non-Flippedlearning: Traditional or Conventional Learning, which is also termed as Classical
Learning takes places in the classroom with a teacher and stsi@d present with the setting
functioning on complete reliance from the teacher to transfer knowledge in regards to the
subject(Tularam, 2018)In the current study, nonethelesson-flippedlearning (NFL) is the

term that will be used throughout to refer to this method.
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Chapter Twcg Literature Review

2.1 Flipped Learning History

The use of technology in education has been in practice for a long time, with interested
parties in the education field and teachers always attempting to integrate technological tools
into the learning environment for the promotion of learning and teactapgroachesSeveral
technologies have shaped the way classroom content is delivered, such as projectors, which
evolved into usingComputes to facilitate the learning process in the classroom. However, a
host of learning approaches have emerged sivwah 2, namelyand predominantlymobile
learning, blended learning, andOOCsFlipped learning is considereo be one of themost
innovative learning approaches that have recently bgeomoted. The terns of dflipped
learning or dflipped classroor have gained popularity since two chemistry teachers
Bergman and Samsy the United Statesf America (USAjublished their book in 201that
wasbased on their own experienceas theystarted using the flipped learninghodel in their

classrooms at Woodlandark High School in 2006.

Prior to Bergmann and Sants, YSG K2R F2NJ G4§SI OKAy3 (y28Yy
was promoted at Miami Unrersity (Lage,2000) Thatresearchused videcand PowerPoint
lectures to encourage students to learn about the content topics piadhe clasgs, in order
to become engaged irelevant discussions, whilst they were also able to acoeserials in
the Computerlab orreview material ahome. From this process, thiestructorswould begin
each class by asking the students whether they had any questions based on the lectures and
material. Whena studentfailed to comprehend something frotearning materialthe start
of the class enabled thepportunity for students to gairfurther understanding, which often
resulted inmini lectureqgan average of0 minutes. Following thestuden@& questionsgroup
discussions would generally stdhat would apply the principles they learned, which is the
basisof the current flipped leening approachas shown by Bergmann and Sa2812. The
story behind current flipped learning was that many students were reported to have
absenteeism issues as a result of exdraricular school activities; thus, the flippéshrning
SylFrof SR GKS fSIFENYySNaR G2 41 00K GKS (S OKSNRa
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2012). There was frustration on thpart of both teachers as their students found it hard to
render course material and basic objectives from lectures into beneficial information,
especially for more complex uses like labs, group projects, and discussions (Bergmann & Sams,
2012). One of theontributing factors behind the design of flipped learning was to allow these
teachers to check the progress and catch up with students who had not attended for sporting
reasons or because of other events taking place during typical school hours. Theythesul
observe how such students performethemain contrast betweernverted classroomand
flippedlearningis that thelatter conceptpromotes the easy accessibility difyital and online

mediain learning(Bates 2013).

Essentially, with the applicatioof a flipped learning, it would be possible for teachers
to dedicate more time by acting as instructional coaches aiuihg students and giving
guidance with difficult projects, lab work, research materials and resources, and practical
steps to enabletsidents to gain autonomy and ownership of their own learning (Hametan
al.,2013). Although flipped learning has only bgemt of the educational armourfpr a short
period of time, it has increased in popularity because of the benefits associated with using

social learning and technology, which seems to have an impact on the learning process.

A number of research studies and reports shed light on theofacthat led to the
growing popularity of flipped learning andwang et al. (20153ummarised these factors.
Firstly, it is important for teachers to make good use of the multimedia technology so that
learners are provided with the most relevant teaching materials, which allows them to learn
without any time or space restrictions. In this yyastudents are shown how to gather
information before class and are required to be actively engaged in the learning process and
in charge of their own learning. Secondly, using the teaching sita&es it easy for students
to review and preview so thatey are welequipped and knowledgeable enough about the
content before class, in addition to giving the opportunity for absent students to catch up.
Thirdly, it is easy to save, manage, revise, and impart multimedia digital teaching materials.
Fourthly, t is possible for instructors to check when pat together flipped learninthat the
curriculum is followed in order to improve the overall content of teaching and advance the
design of the activities. Fifthly, hang sufficient prior knowledge gives stants the

opportunity to carry out higher level tasks and deal with more sophisticated questions.
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In addition, there is more scope for teachers to offer individualised assessanent
personalised learningvhich could work well for students with learnidgficulties, as well as
enabling these educators to gain better insights into the learning status of their students.
Another factor refers to the activities within the classroom, together with peer/teacher
discussions, as these can improve the connectiiweloped between teacher and students,
as well as among students. Ultimately, this often results in better leveld 6fdzZRSy G & Q
motivation to learn, and as a result of peer pressure, the learning impacts would be
maximised. Additionally, alternative teadly approaches have been focused on in this
process, such as learning through projelstsed and problersolving activities, as these instil
KAIKSNI 2NRSNJ GKAYyl1Ay3 ajAatta Ay I OO0O2NRIYyOS 4

2.2 The Concept oFlipped Learning

The misconception associated with the aim of flipped learning is that it is only
concerned with employing technology to provide online materials (Bishop, 20t®&reas
the aim of flipped learning i® make students active in the learning process, either by using
pre-classroom materials or being immersed irclassroom activities. Thus, technology has
the capacity to create virtual learning environments in flipped learnesgecially outide of
the classroom. This wagnablegseachers to deliver all the contem aclassroononan online
platform, while the students should engage in fmlassroom activities to prepare themselves.
Following this phase, students should engage in active learning adiintihe classroomt
can be noticed that the studestn flipped learningare the centre of the learning process
(Kurt, 2017 Gilboy et al., 2015)This indicates that flipped learning is oriented towards
utilising the advantages of studewentred instruction. Bergmann and Sams (2012) explained
that instructors in flipped learning provide opportunities for students to learn independently
and to learn from each other in the classroom. In addition, flippe@rheng offers
opportunities for students who have different learning stylés gain more personaked
choicesin how to learn the concepts under study (Enfield, 20Hspped learningat least in
theory, seems to reach all learner typehie todifferent varieties of using technological tools

and allowing them to engage mumerousactivities inthe classroom.

Furthermore, it seems that flipped learning attempts to make studeigigelop into

active learnerswhen compaed to certain traditional learning approaches, where the
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students might be passive andamly just receive information. Flipped learnidgvelops a
more interactiveand studentdriven learningenvironmentwhere activities can easily be
developed to accommodate differedevels of learning ability and skill§Altemueller &
Lindquist, 2017) It can be natd that flipped learning can be one of the pedagogical
approaches that can refordearning environmergby utilising the advantage of technology
to engage the students in prelassroom tasks, and then encourage them to be involved in
active learning opportunities ithe classroom(Strayer, 2012, Mehring, 2018, Bergma&n
Sams, 2012)Indeed, this practice may overcome the pressure that faces teackieen
attempting to apply active learning ithe classroom. Many studies have stated that the
adoption of active learning ithe classroom is hindered by the pressure to cover a wide
variety of topics in an already packed curriculum which results in leaving little room for
innovative practices (Bishof Verleger, 2013b; Dove, 2013). Thzuld potentiallybe the
reason forthe popularity of flipped learningsan approacho facilitate the application of
active learning. One of the first reports about flipped learnivags publishedby (Hamdanet

al., 20149, whichoutlined four pillars to apply the concept of flipped learning in the right way

that are as follows:

1) Flexible environment: Teachers commonly rearrange the learning space within the
classroom around specific lessons and/or units, as a flipped learning environment allows for

numerous learning modes.

2) A shift in leming culture: flipped learnindaciitates learning experiences through
pedagogies that engage students ircliass active learning activities with intense interaction

among students and the teacher.

(3) Intentional content: content is redesigned intentionally and deliberately so that staden

can be prepared before coming to class to take part in various active learning activities.

(4) Professional educators: educators observe their students and give them relevant feedback

continuously.

In the concept of flipped learning, the role of studergndthe teacherare different
compared to other teaching strategieStudents who learn through a flipped learning model

utilise autonomouslearning methodsoutside of the classroom that incorporate digital
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instruments, which includ&dmodg YouTube, Gagle Apps, DropboxAhmed, 2016)This
contrastswith traditional methods, where studentaould have to completgaperbased
homework. Students in flipped learningnethodspreparefor the classroom usindifferent
learning materialswhich enable them to paicipate in discussions and teamwaonkthin the
classoom environment as they are able to learn at their owspeed,while maintaining
interactions withtheir teacher andpeers that develops a continuous cyclefeédbackand
improvement Ozdamli& Asiksoy2016) Students, consequently, becoraetive learnerand
start to work collaborativelynstead ofusing aeacheras their main facilitator oknowledge
(Altemueller & Lindquist, 201Y. Hence, a vital parof flipped learning is in the process of
RSOSt2LIAY3T aGdRSyGaQ oAfAGASA 2(Fspakesal.iz2 f S|
2020)

However, the shift in the role of students might face resistdinom themwhichcould
potentially lead to failure in applying flipped learninigndeed,resistancerom students was
an issue that certain instructors faced when attempting to implenf@pped learningas the
more conservative approach had directed their entire previous educatwhich
consequently made them apprehensive about a more active learning fofiaabulutligu
et al., 2018) As a result,the students couldoften be unwilling to @rticipate and be
responsible particularlyin achievingpre-classroom activitieswhich is the foundation of in
classroom learning in the flipped learning approatthhas also been stated that many
students failed to become familiavith flipped learningandwould fal to accomplistpre-class
activities(Lo& Hew, 2017)Therefore,the role of the teacher is to prepare students for the
shift in the role and understand their attitude befoeny changes, in orderto avoid such
failure. A teachercan potentially resolve angesistanceissues by communicating with the
students and respording to relevant concerns through the provision giiidanceon the

course(Baker& Hill, 2017)

Furthermore, he concept of flipped also changjne role of the teacher compared to
direct instructiors. The teacher in flipped learning requiredto create and provide online
materials for studentssuchasinstructional videg, podcass and online quizes,which seem
to require digital skillsln addition, flipped learning enables a teacher to beconieaaning
coach ad facilitator (Bergmann & Sams, 2012; Altemueller & Lindquist, 201T¢aakers
cangain cleareiinsighs into thedifficulties and learmig stylesof individual students when
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sessions for athletes (Altemuellerl8@dquist, 2017)Hence the teacher hatime to be able

to correct and assess the stualts immediately during classroom activities. In flipped learning,
the role of the teacheris vital where there is a shift in the teaching paradigm from
Q LIS NJF 2 NI |y ORligped lle@rning BedslopsSacsetting for learning thabased on
active leariing, rather than the transference direct knowledggBergmann & Sams, 2012)
It allows for misunderstandings to orrected with clarification provided when required
(Bergmann & Sams, 2012eong& GonzaleZzémez, 2016, Khanova et al., 2Q1Bk)also
enables increasedstudent participationlevels(Strelan et al., 2020)-urther, Hamdan et al.
(2013)added thatteachers in flipped learning settings obserpeovide feedback, and assess
in order to provide guidance to learnekghich stems in procedure from tHgocratic Method.
Accordingly, studenteeceivegreater levels beffedive feedback and innovativiastructions
from their teaches during the process of flipped learnirigventhough the role ofateacher

in flipped learning seems divergent atiee concept of flipped learning requires the teacher
to provide online reources and become a facilitator of learninghe classroom, due tthe

differencesin the design oflipped learning andts methodof implementation

Subsequentlywhen engaged in the flipped learning process, studemist assume
the role of active larners and seize the opportunity of being guided to learn through the help
and encouragement provided by professionals to clarify the relevant points in the curricular
content. In so doing, teachers argecome morefacilitators and mentors than mere
instructors. In general, it seems that the role oktteacher in flipped learninghould include
the provision ofassistance for students to be able to think and discbeggped learning seems
to provideteaches with thespace to be creative to encourage their studetdshow their
best inthe classroom.The aforementioned details can be summarised in the definition of

flipped learning, which is:

OFlipped Learning is a pedagogical approach in which direct instructisesfiom

the group learning space to the individual learning space, and the resulting group
space is transformed into a dynamic, interactive learning environment where the
educator guides students as they apply concepts and engage creatively in the

subjectmatterf 6bSG 62Nl X HAMNO D
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The final points in this section clarify the misconcepiiomegard toflipped learning
and flipped classrooms. According to the flipped learning leadéztvork, 2014a)there is
also a clear distinction between a flipped classroom and flipped learning; hence, the two
terms are not identical. While is true that flipping a class camecipitateflipped learning,
this is not always the case. In fact, it is possible for several teachers to flip their classes when
they make their studentaindertake some outof-class activities, such as reading a text,
watching supplementary videos, or solving further problems; however, when flipped learning
is applied, teachers must integrate the following four pillars into their practice, whigk ha

been mentioned above (sdegure 2.1).

.
F | eX I b I e * Teachers establish spaces and time frames that permit students to interact and reflect on their
learning as needed.

* Teachers continually observe and monitor students to make adjustments as appropriate

E n V i ro n m e n t « . Teachers provide students with different ways to learn content and demonstrate mastery.

L]
Le a r n I n g * Teachers give students opportunities to engage in meaningful activities without the teacher

Culture

* Teachers scaffold these activities and make them accessible to all students through
differentiation and feedback.

L]
I n t e n tl O n a I * Teacher prioritize concepts used in direct instruction for learners to access on their own.

 Teachers create and/or curate relevant content (typically videos) for my students.

* The teachers differentiate to make content accessible and relevant to all students.

* Teachers collaborate and reflect with other educators and take responsibility for transforming
your practice.

* Teachers make themselves available to all students for individual, small group, and class
feedback in real-time as needed

Professional

E d u C a to rS « Teachers conduct ongoing formative assessments during class time through observation and by
recording data to inform future instruction.

Figure 21: The Four Pillars Applied in the Flipped Learning Appradettwork, 2014a)

2.3 Integration Technology in Flipped Learning

Flipped learning aims to exploit the features of advanced technology to provide rich
educational environment by including various learning activities such as videgt, euiz,
2yt AYS F2NHzYy X SG0® LYRSSRZXZ [ SI NYoeyad 2d8, yI 3SY
Winter, 2018 Wang, 2017%)Google classrooniStrydom, 2017, Shaffner & Hyland, 2Q017)
ALEKSStrayer, 2012) Moodle (Butt, 2014, Sergis et al., 2018, Louhab et al., 202
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MyLabIT (Daviest al.,2013) were often used by many studies in flipped learning. These
technologies are easy to navigate, which is an important feature that might keep students
engaged. These technologies have typically the same features by offering tools to enrich

educationalenvironments as illustrated iAgure 2.2 below (Coate=t al.,2005).

Figure 22: Tools in Technology that Improve Educational Settings

Furthermore, YouTube is used as a tool to upload instructional videos @@rag
2015; Hao, 2016; Karaca & OcaR17). In addition, there are-glatforms, such as Khan
Academy (Kirvaet al, 2015; Tawfik & Lilly, 2018Veiss IIl, 2018nd Edmodo (Kurt, 2017;
Santikarn & Wichadee, 2018hich enables teachers to providet&xts, quizzes and online
discussion. Accdingly, the development of technology has offered practitioners multiple
options to apply flipped learning and particularly to create educational environments outside
of the classroom. Nevertheless, each online platform has different features. Therefore,
choosing the tool can be based on how the teachers would design their learning environment.
In most cases, instructional video is used in the design of flipped learning, and that is to
provide explanatiosof certain concepts to students. The teachers cemdpce instructional
videos by software to record the lecture (Schudtzal.,2014) or to record their voices over
the PowerPoint slides (Peterson, 201&venthough teachers who do not have high

technology skills, they can us&online platforms suclas KharAcademy Kirvanet al.,2015),
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TED Ed (Sohra&i Iraj, 2016), which provide such readyade instructionalvideos.To sum

up, there is a variety of technology tools available for the teacher to implement the flipped
learning approach, and it does nmatter if the teacher is expert in using technology or a
complete beginner. The teacher can either produce the learning materials from scratch or

basically utilise the readgnade learning materials, which are easy to find on the internet.
2.4 Learning Theory of Flipped Learning
2.4.1 SocialonstructivismTheory

The general concept of flipped learning implies that the learning process and its
environment is based on the concept of studesentred approach. On one hand, it is
contended that he theory behind flipped learning is the constructivist theory (BisBop
Verleger, 2013b; Sohralsi Iraj, 2016). In constructivist perspectives, learning occurs when
the learnes construct knowledge by following minimal instruction and integrating a new
experience with prior knowledge (Marlow& Page, 2005). In this sense, flipped learning
incorporates the constructivist learning by allowing the students to be exposed to basic
knowledge before going to classroom, while they use their time in classroonptorexhe
learning concept more in depth and build their knowledge constructively. However,
constuctivist learning has receivaaditicism over the principle of the learning process, where

there is no evidence based on controlled studies that supportwibis (Kirschneet al.,2006).

In addition, this approach of learning may be regarded as less effective and negative
because the students lagiuidance pr they may be subject to misunderstanding and lacking
the full picture of what they have been given (ibid). Thus, flipped learning may lose its
reliability when constructivist theory is implemented in this approach. In other words, when
teachers are inhe process of designing lessons via flipped learning approach, they should
pay extra attention to provide ample opportunities of guidance (Scaffolding) and make
concepts clear for students in the potassroom phase. Indeed, leaving students to deal with
new information without guidance may affect the progress of their learningti@rother
hand, social constructivism theory (SCT) is claimdaeemployed in flipped learninfTong,
2014;Ng, 2014, Wen et al., 2016; Chen, 2016; Rahman €@&l8; Mehring 2018) These

research studies usesbcial constuctivism theory to develop the base fipped learning as
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it is believed that collaborativéearning produces more benefitshan when undertaken
individually. As a resulliipped learning developgroup-based learningwhere students learn
through peer assistance and feedbadke social constructivists believe that students learn

by social activities. They also define learning as an active process of construction ofgneanin
Learning is best achieved when undertaken as a social engagement with peers, and not where
one only develops passively to external stimulMeMahon, 1997) Students need to learn

by autonomously discovering principles in the subject, different concepts and knowledge,
which results in becoming motivated to progress intuitive thinkiag stimulated by the

teacher(Brown et al., 1989)

Vygotsky (1978) explained that learning occurs througitial interaction. He
emphasied that childrencould learn when teacher odnd peers offer scaffolding when
learning. According to social constructivists, any meaningful learning takes place whilst
people are involved in social behaviours like interactional and collaborative activities (Amineh
& Asl, 2015). This theory is incorpted within flipped learning by making classroom time
rich with excessive collaborative activities. A social constructivist theoreticahdgrszt into
flipped learninghelps to facilitate a studententred approacliGreen, 2015)It has also been
stated that the flipped learning instructor is able to develop the learning time in the classroom
based on social constructivist activities which enhance learning outcéktelring, 2018)
Students work together with classmates during the process of flipped learning, as they engage

in discussions and develop their content comprehension (ibid).

One of the basic claims of flipped learning is that it encourages students to work
together andshifts the role of the teacher to act as a facilitator in the classr¢Bargmann
& Sams, 2012)Perhaps employing the social constructivism theory in flipped learning design
may add value on to the learning environment where there are opportunities to enrich the
learning environment by applying several of aciest such as discussion, debate and
collaboration inside the classroom, and before that, which would expose the students to prior
knowledge and enable them for online discussions, which consequently accentuates the
principle of the theorySocial constructism theory incorporates various forms of cognitive
constructivism that focus on collaboration in learning that could be potentially applied to
group work and discussions tasks inside the classroom and through online discussion between

students and their éacher (Wen et al. 2016). Therefore, it can be determined that social
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constructivism should be integrated into a flipped learning setting in order to improve its

effectiveness (ibid).

The Zone of Proximal Development (ZPD) and scaffoldingrmraknowledgeable
person (MAK) are key concepts of social constructivism. ZPD is defined by Vygotsky and Cole
OMpTy > LlPyc0X aGKS RAaGlIyOS o06SGsSSy (GKS IO
independent problem solving and the level of potential developtreshdetermined through
LINPOt SY a2f @Ay3 dzyRSNJ | Rdzf G FdzZARF YOS 2NJ Ay (
ZPD relates to an individual wisancomplete tasks unaided in a seffigulatory manner and
can achieve more with the aid of more knowledgeapkople (MKP). ZPD, in the current
research, involves determining how learneran undertake their taskluring periods of
teacher guidance and through peer interaction in the classroom. Moreover, ZPD has shown
that a less knowledgeable individual stattsbecome more engaged when they are able to
have increased levels of interaction with more knowledgeable people (MKP), including

mentors, teachers, teachers, observers, etc. (Shabani, 2016).

The concept of ZPD can be applicable in flipped learningxtomple, it is possible for
students to engage in classroom activities where they are all able to work in groups. In these
groups, both novice students and expert students (MKP) can be included together, with the
G§SI OKSNJ | dadzyAy3a (i rg8ng Sreupdadngdi SindilarliBviieS engaffef i a | & & A
class activity, there is a sense of fluidity and fluctuation in the novice and expert roles; in other
words, it is possible for the novice peer to become an expert upon contributing sdrtine
knowledgeto another learner even if he or she does so intermittently. As stated by Lantolf
YR tIF@tSyl12 oO6mMmphpp0I AGAYRAGARZA ftazx y2yS 27
together in a collaborative posture and jointly construct a ZRDwhich each person
contributes something tpand takes something away from,K S A y (1 SNJI ;Ghisls2y ¢ 0L
something worth considering and acquiring when designing classroom activities in the flipped
learning approach. Vygotsky (1978) claims that students can complete taskscirrent

performance to potential performance after receiving support through scaffolding.

Scaffolding is also beneficial as an educaspacific concept to determine the most
beneficial practices in pedagogy, which ensure that learners are adeqsafgdprted in their

process of learning in order to improve their knowledge levels on the subject content (Green,
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2015). It can be assumed that the concept of scaffolding is initially applied in flipped learning
in the preclassroom phase, where the teactmovides the students with advice, guidelines,
instructional videos, online quizzes and/or online discussions (Jeong et al., 2017). In addition,
the role of the teacher irtlassroom phaseanachieve the concept of scaffolding when the

role is as a facthtor.

In general, the foundation of flipped learning in the current study lsaitd uponthe
principle of social constructivism, which has been implemented in some previous studies
(Jarvis et al., 2014; Caverly, 2017; Mehring, 2018; Jo&ejpdy, 2019)Scaffolding in the
process of flipped learning provides support to students throughgi@ssroom guidelines,
videos, and online discussion with their peer students. Moreover, there are also online
quizzes that are often used in modern teaching, which ts#lglents to better understand
their ownweaknesse order to clarify different concepts. In this learning process, the ZPD
conceptconsidershow learners achieve their tasks while being guided by-gtmssroom
materials. A teacher who applies flippedataing can apply the principle of scaffolding
through classroom activities by providing instructions of probkestving activities,
identifying the role of expert peers in the group, and being a facilitator during the in
classroom learning. In addition, éhstudentscan engage into social interaction via online
discussionsand then come tothe classroom to construct knowledge by being involved in
collaborative and cooperative learning activities, and social interaction with peers and
teachers. Social constructivists believe that students learn by social and communal activities.

They also definéearning as an active process of meaning construction.

Gree (2015) implementethe concept of social constructivism theory witlipped
learning in a research study together with the introduction of technologies that would
facilitate videerecorded lectue content before a class, where students would be able to
autonomously learn in the manner that best suited them. This form of autonomous learning
functioning alongside group work inside the classroom has the potential to be a successful
educational modefor the population of any country, as students attend classes in a more
prepared manner, with students gaining motivation from the knowledge that class time will
revolve around interactive discussions, probleased activities, active group work, and

postive activities that function through a social congtivist method of learning.
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2.5 Design offipped Learning

Most ofthe studies have not explained the rationality of thenplementeddesign of
flipped learning. Even though the approach of flippearteng has been promoted in recent
years, there remains ambiguitggardingthe best approach and in the most beneficial form
of implementation (Jenkins et al., 2017). In addition, the development of a practical design
framework is more importantas flipped learning continues to grow in popularity (Jenkins et
al., 2017). In this section, the researcher first attempted to survey flipped leadaisignsn
the previous studieswhilst alscaimingto explain the principle of design of flipped learning

that isapplied in the study.

It can be tated that the concept of flippedearning desigras twophases: the first
phaseis the out-classroomand the second phase is in the classroom. The learning in this
design occursnot just in school, it starts fromtsdentsQpreparation at home. In addition,
when examining the design of flipped learning in previous studies, it could be noticed that it
is based on the hierarchy of the revised versioBlobm@ taxonomy mode{seeFgure2.3).

The preclassroom phaseotuses on the base of the hierarctag well agemembering and
understanding, while the Helassroom phase concentrates on the higher levels, the
applcation, analyss, evaluaton and creaton. Thisperceptionhas been aligned with reports
about the desig of flipped learning (McLaughlin et al., 2014; Gilboy et al., 28&8& Conry,
2014 Eppard& Rochdi, 2017)it was stated that the initial two levels eémemberingand
understandingwere aimed to beachieved via an mine learning environmentusing
instructional videos, digital textbogkand podcass. Hence the process of learning would
happenoutside ofthe classoom, which would be directed without angupervisionby a
teacher, wherghe students would autonomougldirect their own learning by selecting their

own strategies, such as watching videos as many times as required (Eppard & Rochdi, 2017

Contrastingly the higher levels are achieved indlassroom activitieswhere the
studentscouldapply the conceptby involving iRpeer instructiors, such as group discussgn
collaborative task,and problemsolving activitiesTherole of a teachemithin the setting of
the classroondevelops to facilitate learning, instead of instructing it, whilst also advancing
problem-solving techniques througim-class discussi@n mllaborative learningguidance,

FYR RAFFSNBY(G YSiK2Ra (KI 8eltrdfldziod dnitley owid 2 | dz3
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abilities, as this wilhelp themto achieve greatelevels of cognive learnng behaviour, which

are attained throughapplication, analysis, and evaluatiGdwang et al., 20155pecifically,

. t22Y04a ¢ E2y 2 Y dlippdRleaiBgas Rfotsés omtheldéelopment and
transmittance of information through learning, which students obtainoutside of the
classoom in an independenmanner, while information assimilation happens in the class
setting under arinstructorQ anentorQ & 3 dzk Has eyed Been added that flipped learning
enables the progressionnd accomplishment of all the levels to f 2 2 Y Qromy¢ | E 2
(Uzunboylu &aragozlu, 2015).

- Lower-Order Thinking skills
I:I Higher-Order Thinking skills

In-Classroom Learning Activities—

Understand

Pre-Classroom Learning Activities

Figure 2.3: Taxonomy for flipped learning based on bloom's taxonomy

In addition, the features athe flipped learning design seem similar to those already

suggestedy a number of scholars (e beysekera &awson 2014; Kim et al., 201ldee et
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al., 2017;YildizDurak 201§. The design of flipped learning in most studies generally
depended on some elementsither inthe pre-classroom phase (@omputerbased student
preparation) or during the in-classroom phase (an interactive grebpsed learning
environment). The common elemensed inthe pre-classroom phase was the instructional
GARS2 YR AlG o6& dzaSR SAGKSNIIa (GKS 2yfée NBa
Schultzet al., 2014; Bhagatt al., 2016; Chen, 2016Slemmons et al., 2018y with other

additional esources (Chaet al.,2015; Muir & Geiger, 2016; Karaca & Ocak, 2017; Kim, 2017).

The usage of videns beneficial and can be viewed as a vaddeled feature in this phases

AG AYyONBI aSa GKS aGdzRSydaQ Y20ADledpereyc&E Sy Kl )y
(Willmot et al., 2012)and hathe potentiality for deeper learning of the subje&urther, e

students mightoecomemotived to learn via vides, where they have control tevatch,and

re-watch based on theiown pacerhythm of learning Generallyas stated byHung (2015),
teacherswho implement flipped learning into their way of teachiognimprovetraditional

faceto-face lecturesand develop them intoPowerPoing, videos and instructive digital

material as welbs to select previously produceducational iWdeos from different platforms

As a result, the time in the classroom can be utilised to improve the learning environment,

and thus, students become better prepared to participate in higher level interaativatees,

including solving problems and debat{@&ohrabi& Iraj, 2016, La& Hwang, 2016)

However, somestudies used short videos, which are about 5 to 15 minutes as a part
2T AGdzRSy (aQ LanNd 2013 Haokievitz, 204} Bhaggtal., 2016). Then,
adding extra learning resources such as digital texts to read and discover concepts further via
websites (Kirvan et al2015; Baris, 2017; Kim, 2017; Kurt, 201¥ildizDurak 2020) This
practice seems to be appropriate and beneficial in this phase atows students to have
comprehensive understanding. Furthermore, quizzes were employed itl@ssroom in
a2YS &aidzRASa® ¢KAAa Aa SAGKSNI G2 G4Said GKS aid
prepare themselves for the classroom activiti€&eifan et al., 202Bates& Ludwig, 2020
Jenseret al.,2015; Hao, 2016; Yougt al.,2017). The importance of the quizzes appears in
RSGSNN¥AYAY3 GKS fS@St 2F (KS aiddzRSyidaQ dzyRS
AYAAIAKOG o02dzi GKS addzRSyidaQ dzyRSNEROFYRAYy3I &2
time. Furthermorethe unavailability of the teacher can be seen as a criticism against flipped

learning, especially in the prdassroom phase (Schulet al., 2014). Thus, few studies
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attempted to utilise the potential of asynchronous discussion (Kim, 2017; Chen Hsieh et al.,
2017; Aidinopoulou & Sampson, 201Challob, 2021)n a way to overcome the absence of
teacher. Employing asynchronous discussion in flipped learning design can enrich the learning
environment in the preclassroom phase as well as add value for flipped learning design.
Indeed, the students can have the opportunity to experience virtual interactions with the

teacher or peers via asynchronous discussion.

Moving to irclassroom phase which should be complemeytt the first phase in
order to create a successful flipped learning experience (Strayer, 2012; Masbhn2013).
Most studies agree with engaging students with active learning and this by applying the
collaborative learning (Chaet al., 2015; Hao, @16; Aidinopoulou& Sampson, 2017; Kim,
2017; Kostariet al.,2017; Kurt, 2017; Wang, 2017). This, in fact, can be one of the aims of
flipped learning as mentioned by (Bergmann & Sams, 2012). The type of these activities
focused on encouraging the students to mostly worgioup to solve higher ordethinking
activties such as problem solving, thapair¢ share and smalyroup discussion (Chaat al.,
2015; Jensewrt al.,2015; Kirvaret al.,2015; Kurt, 2017t f %I K NJUgwuanyi etalmp T
2020, Roach, 2014iHence, flipped learning attempts to make the leaghenvironment more
a20AFf YR NAOKSNI YR Y2NB @FfdzzotS Ay GSNY
such as in communication, collaboration and critical thinking. Moreover, some studies
stressed on the importance of making the beginning of céassactivity of questioning and
answering (Laget al.,2000; Schultet al.,2014; Chaet al.,2015; Chen, 2016; Aidinopoulou
& Sampson, 2017; Wang, 2017). This kind of strategy can allow the teacher to provide
immediate feedback for any misconceptions gaps in students' knowledge, and then

empower the students before engaging them witigher orderthinking activities.

Therefore, the current study will use a desigmaintainingwhat has already been
mentioned in the literature review (see Figure 2.3)he researcher followed the
recommendations by Giannakes al. (2018)whichdetail that flipped learning requires clear
information of the specific materials used, together with the pedagogical strategies; in
ComputerScience this is particularly relevaas technology is a central point of both content
and the form of usage. The design of current flipped learnasxlarified by integrating
Bloom@ taxonomy and social constructivism theory in the design of flipped learning (see
Fgure 2.4). Eppard and Rochdi (201Mpted that. f 22 YQ& {G(F E2y2Yeé A& A"

38



demonstratesdifferent learning stages, as well as the forms learning that are present
through each stagealthough it does not provide any explanation to the mpsbductive

practices to utiliseeach ével in specific contexts

. Lower-Order Thinking skills

In-Classroom

|:| Higher-Order Thinking skills

\

Figure 24: AdoptedDesign of Flipped Learning on ti@&rrent Sudy
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Specifically, the design of flipped learning in the current study has two phases, with
the pre-classroom phase indlling instructional videg to allow the students to understand
the conceptdHew& Lo, 2018, Seitan et al., 2020his use of videsand digital texs aim to
help the students grasp the concepts@bmputerScience subjects thatre included in the
experiment such aghe concept of multimedia. The students could be able tovedch the
videos based on their needs and take notedien they require it, as well as &xplorethe
lessontextbooksthat are explained in the vides This cailld achieve the lower order thinking
which isbased onremembering and understanding. In addition, the students offer an
opportunity to examine their understanding via online quizzeddterminewhether they are
ready for the classroor(ifurner & Webster2017) The use of quiesalso hels teachesto
see where the students struggled to address that at the beginning of the classroom. This could

ensurethat the studentsare ready tobe involved in classroom activities. Online discusson
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will also be used to enable student engagement, which will help the students with less

comprehension to gain knowledge from their peers.

The concepts of social constructivism theory (zone of proximal developraes
applied inthe pre-classroom stagehis allowsfast learning learners to skip video content, as
they already understand the subject material (Chen, 2016). Comparatively, slow learners will
be able to pause the videos when required in order to revibe content, which is beneficial
as many students mighie embarrassed or actively encouraged not to ask their teacher to
repeat certain points. As a result, slow studecds learn instructional contents at theown
pace in flipped learningvoreover,flipped learnings structured to enhance levels sfipport
to students which is achievedhrough preclassroom guidelines, videos, and online
discussios with peers. Additionallyonline quizzesalso help, whichmodern teaching
practices often incorpora&, as greater levels of understanding are advanced through this
process, as studentanlearntheir own weaknesss, and thus, better determine and improve
different concepts Through this process of learninpe concept ofZPD concepfiocuses on
the waysthat learnerscancomplete theirtasksin an adequate manner, whijgre-classroom

materialsguide the overall process

Moving tothe in-classroom phase, the teacher aske students tobecomeinvolved
in classroom activitiesuch as collaborative, probletrased and debate activities. The design
of this phase and the classroom activities are based on the aim of each lesson. The role of the
teacher is to facilitate by walking around and intervening at the optimum tiwigere trey
implement the process of scaffolding which is structured through the provision of
explanations for different activities. The teacher also needs to identify which students are the
most knowledgeablén the grous, andthen work as dacilitator for the dudents within the
in-classroom activities. Additionally,the students will gain the opportunity forsocial
interaction as they develofnowledgeprior to the class and then wortollaborativey with
peers and teachergside the classroomSocial construvists believe that students learn
through social activities anthat learning is an active process construct meaningKim,
2001) In addition, the flipped learning design aifies the students to experience activities
that engage tlem in higherorder thinking during irclassroom activities when they use and
apply the informationthat they are exposedto outside theclassroom to help thenduring
classroom activities. They also work with classmtde@nalyse andonnectideasto solve the
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task and justy their solutiors. In some lessos duringthe current study, the students have

activities thatrequirethem to create new worksuch as vides ard blogs.

However, there is a lack of studies that explain the underpinning theory behind the
design of flipped learning, and this can be seen as a gap in researchfirlthef flipped
learning. The ubiquity of applying flipped learning in many dis@gplghould be accompanied
by the knowledge of how to implement and evaluate this way of learmrigchcan be based
on a strong underpinning theorydence the current researcthas attempted to use the
flipped learning design based @bom's taxonomy andocial constructivism theory as the
underpinning ofthe RSa A3y ® Ly | RRA { hayulctioned A2parat thdi | E 2 v 3
educational development d@omputerScienceegardingdesign and evaluatiostructure, as
well as to better structure assessments and compare different levelsgitive diffculty for
the courses Thompson et al., 2008yVhat is more, he use of social constructivism theasy
the foundation of the design to achieve the aim of flipped leagnwhich is to offer a social

learning experience for the learners and make them active learner
Hdc {0dzRSYyGaQ az2idA@lGAz2y

Human behaviour involves two highly multifaceted aspects, namely learning and
motivation. While people do often learn from their mistakes and experiences, their
disposition to learn is influenced lsgverafactors. In an educational context, one of the sho
persistent apprehensions for teachers is how to keep students motivated, and thus feel not
prepared enough to deal with this issue (Turm¢ral.,2011).Thelinks between motivating
factors and learning have occupied a central position as a reseapah itothe educational
FASEtR 6[@YyOKXZ HnncO® a2l A Prooéss ands impactiubupanl £ 2
their levels of achievementLynch, 2006, Liu et al., 2009, Goodman et al., 2044ich is
more evident in the case of learning in a hawts discipline, includingcomputer Forte
information technology. Bettelevels of motivation and continuous engagemenCiomputer
Science have resulted in reduced anxiety levels and augmented interest in the subject, and
thus, improved achievement levels (Forte & Guzd@05). Engagement and commitment to
continuous practie would not be achieved without maintaining the level of motivation and

encouragement to succeed (Jenkins, 2001).
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The current study assumed that motivation levate enhanced by applying a flipped
learning approach, which might lead to better achievemantl engagement by students. In
fact, keeping students motivated can increase the students in confidence and engage them
in more classroom activities, as well as enable them to grasp the course content more easily
(Giesberst al.,2013). As defined by Cotgal.o H nnnovo > GKS Y2GAQFGA2Yy O
gAttAy3aySaa 2 FGOGSYR YR €SIENY YFGSNREFE Ay
ability and intellect can have an influence on what students can do; howevethe degree
of motivation that can impact on their focus and the effort exerted on a particular learning

task.
2.6.1 Seldetermined Motivation Theory

Ly GKS LINBaSyid adGgdzRez GKS FFO02N) 2F aiddzR
seltdetermination theory (SDT), as proposed in the 1980s (BeRiyan, 2004). The major
F20dza 2F {5¢ Aa 2y | LISNaA2YyQa OFLIoAtAaGe
communication and interactional relationship with their respective surroundings (Jdrss
2009). Acording to the SDT approach, extrinsic and intrinsic motivation account for the
overall concept of motivation, with both contributing a great deal into the encouragement of
students' commitment and academic achievement (Abeysekera & Dawson, 2015).nsiextri
motivation, one is simply striving to gain a reward, while refraining from being critiqued or
penalised, which can lead to low perceived autonomy. In addition, extrinsic motivation refers
to being involved in an activity as it results in a specificame. One can mention an obvious
example of extrinsically motivated behaviours in those carried out to achieve a physical
reward or to avert being penalised (Dei Ryan, 2008a). On the other hand, intrinsic
motivation, refers to engaging in a type of latour because the person is interested in the
activity itself and takes a great deal of satisfaction from taking part in it @Bgian, 2008a).

Having an intrinsic motivation enables people to carry out activities because of the positive
vibes they camgain from the activities themselves not the other external variables associated

with them like promotion or financial rewards (ibid).

According to Deci and Ryan (2008), apart from showing keenness in what they are
doing, intrinsically motivated people argsually curious. In addition, they also attempt to

learn about or identify new stimuli, as well as striving to master challenging tasks. As such, it
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can be said that the way the teachers teach, and the learners learn can have an impact on
a 0 dzR S y { tioeithé@iniriksi@ally or extrinsically or both. In the case of flipped learning,

it does not only depend on utilising technology, which migébbvious as it is of interest to

the current generation, but also on-tglassroom activities, which depends a student
centred paradigm that might improve student motivation. It has been proven that student
centred learning settings can have a considerable influence that can reflect positively on
a0dzRSy i aQ Y2 @hal20Mi3) Zhe prdcesk i fligp yearning tends to support
student autonomy, which as suggested by Hanrahan (1998), relates not only to enhanced

intrinsic motivation, but also to time and energy dedicated to the topic.

Giesberset al. (2013) stated that students with higher levels mbtivation learn
autonomously, as theganengage in their own learning process due to increased levels of
interest and enjoyment in the subject and lessons. In this case, the students do their
homework without waiting for external rewasl in other words,they do it because it is
enjoyable (Noelgt al.,2000). Pintrich et a[2008) also support this view by maintaining that
intrinsically motivated students take part in an activity fdeasure,.e., they find their work
enjoyable or interesting. Furtherore, they tend to look for novel ideas and challenging tasks,
which allows them to explore, learn, and expand their knowledge and put their skills into
practice (Ryan & Deci, 2000). On the opposite, external rewards are the driving force for
extrinsicallymotivated students. As described by Reiss (2012), this category of learners is
inherently dependent, as they may go to school for other motives, such as the need to achieve
good marks or in avoidance of being punished. In addition, extrinsically matiledeners
carry out tasks to be able to achieve something, as in gaining rewards like good scores or

physical rewards.

As shown in recent research, it is possible to view intrinsic and extrinsic motivation as
two separate dimensions, each varying betwdegh and low, where a learner may be high
on both, low on both,and any mixture in between (Schunk, PintriehMeece 2008). As
described by Noels et al. (2000), intrinsic motivation refers to the willingness to commit to an
activity because it gives the mon performing it a great deal of satisfaction. Similarly,
extrinsic motivation refers to an activity undertaken in order to attain certain rewards, which
can include gaining a physical prize or a renumeration of some kind, or simply to avert being
punislSR® Cf ALIJSR fSFENYyAYy3a YAIAKEI AYLINROS &aidzRS

43



provides the type of activities on the flipped learning design that are novel and challenging

for students.Intrinsic motivation will only take place for those learning aciedt that are

innovative, thoughtprovoking or offer an appealing value for learnéRyan & Deci, 2000 A).

In addition, onemustremember that in order for students to be intrinsically motivated, they

have to see taking part in a particular learning attian inherently source of satisfaction for

them. Intrinsic motivation has been statday to be driven by three psychological needs for

Fff AYRAGARIZ fay ldzizy2Yeé GKNRBdAAK LISNAR2YIl f 2
the ability to create set aims and outcomes; and relatedness, which enables the ability to

connect an individual to othgreople(Ryan& Deci, 2000A; Niemieg Ryan, 2009).

As well as the intrinsic and extrinsic motivation dimensions, Ryan and Deci (2000) also
referred to the concept odmotivation, which can be simply defined as a state of being where
a personfailsin linking his or her actions to the implications of these actions, as a result of
circumstances that are out of their control (ibid). When it comeanwtivatedlearners, they
are typically totally passive and do not feel any desire to do anything. AccordiRgaio
(1995), there are three different reasons that can result in such behaviour, including lack of
competence, failure to attain the expected aims of a task, and devaluing an activity. Overall,
based on what has been mentioned in this section, which sikowei KS A YLI2 NI | y OS 2
motivation levels on their learning experiences, the current study will attempt to examine the

AYLI OG0 2F FEALIWISR fSIENYyAYI 2y SyKFyOAy3d &l dzR
2.7 Autonomous Learning

One of the aims of education acrosgge world in general and in Saudi Araliao
cultivate the autonomous learning of learners in and out of school. The outcomes of school
should include acquisition of autonomous learning skills as a result of demand in the
workplace (Luna Scott, 2015h &ddition, the importance of independent learning can be
seen as a factor of success at the university level (Eteld.,2014). Autonomous learning
helps students to develop skills on how to learn correctly that can be used throughout their
lives, asliey become more responsible in learning management and engagement, as well as
increase motivation levels, as the true value of their learning is demonstrated through real

situations, which subsequently increases their analytical skills (Thomas et al). 2015
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result in higher levels of achievement due to augmented motivation (Sert, 2006).

Ly GKS fAGSNI GdzNB> GKS G§KNBS G SNMAA WASR A
WE-BARBOUSR fSIENYAY3IQ YR WhHdzizy2Y2dza € SI NYyAyY
of themes and process€¥azquez, 2016)n the current study, the researcher used the term
autonomous learning. One of the definitions of autonomous learning isregilflated
learning (Meyer, 2010). The students in autonomous learninglerstandtheir learning
process, and the motivation to hold the responsibility for their learning, as well as being
involved with the teacher to structure the learning environment (ibid). Furthermore,
autonomous learning means that the students are able and willing to take charge of their

learning (Little, 1995; Bensd&Voller, 1997).

Autonomous learning is a central point of educational reforms and policies throughout
theworld6 2 AT YASGall I Hn RecEntly:thebd]attSnhbriousHearmimy skills
have been vital for students during the Co\lil pandemic, as many schools had to remain
closed to students for substantipkriods, which have resulted in learning being undertaken
at home remotely. Hence, education sectors in many countries have had to adapt, while
LIS2 L SQ& LISNIOS LI A 2y ahageghangdd SCorresponHingf;dges2tF £ S N
al., 2020)states that emergency remote teaching (ERT) has occurred in many different
educational settings, which has required developments in teaching delivery through

alternative methods.

The Iterature suggested that there are internal and external factors to achieve
autonomous learning (Mayer, 2010). There are contributing external factors, such as the
ONBFiAz2y 2F | &aiNBy3a 02yR 0SGsSSy GSIFOKSNam |
endANRYYSYGi Qs Ay SKAOK (SOKy2f238 KFra Fy Ayd(:¢
2010). In this sense, flipped learning might be seen as a learning approach that fosters
teacherstudent relationship by allowing more interaction in the classroond dy also
allowing technology to play a part in the learning environment. Also, there is a wide array of
literature shedding light on the significance of ICT for autonomous learning (Meyer, 2010).
Moving to internal factors which are cognitive, metacoydt and affective skills that

individual pupilamustacquire (ibid). Classifying these skills, there are affective skills that are
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confined to emotions and feelings (Meyer, 2010). In addition, as revealed by Meyer
motivation is considered most affectiveikik that are linked to growing ability to engage in
autonomous learning. The saletermination theory is a motivational theory that provides
OSNIIFAY NBIdZANBYSyita G2 SyKIyOS | tSIFNYySNRa
so-called intrinsic matation, which is the internal determinant of motivation (Ryan, 2006).
Furthermore, autonomous learning can be a source of motivation (Ma&isenith, 1996;

Neber & SchommetAikins, 2002; Zimmerman, 2002; Bishop, 2006 cited in Me3@LD)

because the stuents in an autonomous learning environment are extra motivated to engage

AY TSENYAYID DFENDAF FYR tAYGNAOK omdbpdcy KI G
general, have proven beneficial upon intrinsic motivation. Moreover, of the skills that are
considered cognitive, memory, attention and problawolving are the ones most significant

(Meyer, 2010). As for metacognitive skills, they are related to the idea of how learning is
GFr1Ay3a LXFOSE a Ay GKS S| Ny&N®mfy who dah A G &
assist them with their learning (Malor& Smith, 1996).

¢CKSNE IINBE Y2NB yR Y2NB STF2NIla G2 OKIFy3!
teaching styles that place autonomous learning skills at the heart of the learning process to
enhance studentQacademic performance. As shown in the review of literature, learners
cannot be autonomous if they are supported by the teacher (Meyer, 2010). As such, teachers
aK2dz R AGNAGS (2 SyO2dz2N) IS aidzRSYy bbrstQdemtsdzii 2y 2 Y
on ways to conduct such learning. As opposed to the role of the teacher in traditional teaching
methods, autonomous learning focuses on the learner and learning process whereby the
teacher is not the centre of attention, but more of a facildatin so doing, he/she can keep
learners actively engaged in the learning process, which can impact positively on their

creative and academic performance (Bolh&i¥oeten, 2001).

It is common to note that some teachers find it difficult popomote autonomous
learning and to transfer learning responsibility to the students themselves, when they find it
challenging to adapt from the traditional form of merely providing information to students
(Blau & Presser, 2013; Peled, Blau & Grinberg, X0I&achers are often required to
completely redefine their pedagogical methods from passive knowledge consumption and
information reproduction into a studententred form, where learners are able to study in
both individual and collaborative ways, whimultaneously taking responsibility for their
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learning through the advancement afitonomouslearning skill§Vazaiez, 2016)In general,
settings that are more teacherentred produce teachers who fail to promote independent

and autonomous learning (Weimer, 20Q215).

It is asserted that traditional learning and teaching methods frequently do not seem
to be aligmned with the aim of autonomous learning given that most of the responsibility is on
0KS (S OKSNDa &akKz2dzZ RSN FyR gKSNBXoe (GKS &aidad:
autonomous learning, there is a shift of responsibility throughout the learning prdoass
the teacher to the learners (Meyer, 2010). Hence, an imperative part of teaching is to help
students develop their independence and to become more autonomous leag8bedhsavari,
2014)ywhich makes the teachers always search for teaching methods and strategies in their
professional development courses. Thus, the teaching methods that apply the concept of
active learning and studenisentred learniigy seem to be closed options to autonomous
learning Dickinson1995; Meyer 201Q. It is crucial then for the teachers to rethink how they
apply the teaching methods, while at the same time pursuing the learning environment that
ensures that students acqe the most appropriate autonomous learning skills. In this study,
it is assumed that flipped learning is a teaching approach that is based on the application of
the studentcentred and active learning element that can instil in learners the most relevant

autonomous learning skills.

It is possible to consider the students in a traditional learning setting as dependent; in
other words, they are passive recipients of information. Therefore, those who seem to take
the teacher as the expert in the learning pess and content delivery think of themselves and
their position as subsidiary or dependent in the learning process (Meyer, 2010). Separately,
students who feel that teachedirected methods demotivate them and perceive teachers to
be authority figures arenot as likely to become autonomous than individuals who view
teachers to be facilitators who motivate and help to advance the learning process (Cotterall,
1995). In this sense, the teacheentred approach is often applied, which indicates that the
outcomes of students in terms of autonomy learning would be unskilled. In contrast, the
studentscentred approach can help the students to be more independent learfiléreamas

et al., 2015)
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It is important that independent students are actively engaged in the direction and
management of their own learning and that they are experts in learning as such (Meyer,
2010). They also need to be able to unravel infaioraprocessed and information processing
with no assistance from the teacher, which will then distinguish them from the ttesdpare
passive/dependent learners. Thus, independent or autonomous learning skills can be offered
as part of educational praice, such as the flipped learning approach, with the students using
their experiences in access, such as on online platforms, to prepare themselves for the
classroom following the outline and objectives of lessons provided by the teacher on online
platforms. Also, in a classroom setting, they can play a major role in collaborative learning and
problembased activities; these types of classroom activities can play a vital role. In order to
develop independence, students require learning sp@dealey, 2014)which seems one of
0KS LRIOSYdGAlrta 2F GKS T A LIL3ES 6hadtddomNds feafrithg, LILINE
as stated by Vazqud2015), focuses on the concept of collaboration as a vital factor in the
progression of autonomy, which intends to develop learning communities where students are
all able to focus on their own learning whidsorbing from their peers. This aim could be
achieved in the a learning environment that adapts flipped learning, particularly inside the
classroom(Tsai, 2019)

There has only been minimal researcbnducted into learning autonomy based in
Saudi ArabigAl Asmari, 201;3Alrabai, 2017Alonazi, 2017)Nevertheless, the sty by Sajid
St ftd o6nnmcy F20dzaSR 2y addzRSyiaQ LISNOSLIIA?Z2
it was determined that technologg  a SR G S OKAy3 | LILINRIF OKSa KSf
independence levels and increase engagement, which improves traditional lecture
techniques that commonly produce greater levels of passivity among students. Moreover, it
has been stated bgrisupawong et al. (2018)at research intaComputerScience has shown
that teachinggenerally remains directed by traditional methods (i.e. lectures), which fails to
progress autonomous learning; thus, more innovative learning methods have been
suggested, which include online interaction in a collaborative manner, and problem based
activiies, as these help to promote greater levels of independence. Indeed, flipped learning
is one approach that might improve Computer{ OA Sy OS a0 dzRSy daQ €SI N
Correspondingly, the current study aims to address this research gap by examinirgr learn

autonomy in flipped learning in Saudi Arabian education.
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2.8 Student Engagement

{GdzRSyGaQ Sy3ar3asSySyid Aa Fy AYLRZNIFIYyG T
experiences, which leads teachers to attempt to ensure that students engage in their learning
processes. This factor is continuously growing in the perception that it improvestsuhead
achievements, increases learning quality, and develops active learning in clas@eorie
et al., 2015 Fredricks et al., 200Miranda-Zapata et al., 2018ond et al., 2020Sinatra et
al., 2015) Moreower, engagement has been recently viewed to be a factor in improving
a0dzRSytaQ AyaSNBald tS@oSta Ay | adzoaSodasz G2 )
students will engage in scheatlated activities, which will consequently result in higher
achievement levelgFredricks et al., 2004)As the current research aims to examine the
impact of flipped learning on studetQ | OKAS@SYSydasx AG Fftaz2 A
Sy3r3asSySyid tS@gSta Ay FEALWSR fSFENYyAy3as RdzS
There is currently no set singular definition or research project that has managed to examine
and detail all thedifferent constructs of student engagement, and thus, research needs to be
conducted that always presents a clear definition in relation to its own form and perception
(Bond et al., 2020)n the current research, for instance, student engagement has been used
to mean meaningful student involvement within the learning setting, whether inside or
outside of the classroom(Reeve, 2012Martin & Torres, 20180 | Sy OS> | & dz
involvement in academic tasks or activities is reflected in their levels of academic engagement
(Reeve et al., 2004). Overall, engagement is deemee tmlt-dimensional, which consists
of cognitive, behavioural, and emotional aspedts.fnanagement of academic tasks); while
simultaneously producing academic behavioural disaffection, which are influential when
O2YO0AYSR dzLl2y & dzRé&y(MatRettldE)f & 2F Sy 3l 3ASY

The central definition, nevertheless, in most studies on this topic state is that
Y2UAQFGA2Y AYyONBFasSa Sy3ar3aSySyid S@gStas gKI
physically visible, whereas engagement is an action that cavbberved(Saeed® Zyngier,

2012 Bond et al., 2020)Engagement and motivation commonly function together with
students increasing their levels of motivation when activities engage them, vilobases
higher levels of autonomous effort by students and active learri@gen& Kent, 2020)
Likewise, it has been noted by Ryan and Deci (2009) that engagement correlates with
motivation in students, which is initiated by feeling motivated to learn. Both these concepts
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2012).

Therefore, the teachers and policymakers pay more attention to engage students in
learning processes, as they are linked to important academic outcomes, such as performance
(Krause & Coates, 2008; McMahon & Portelli, 200dachingnethods often play a tal role
AY AYLINROGAY3 aiddzRSydaQ Sy3arasSySyid tS@gStaod [ S
activities help to engage students (HampedE&mompson & Bennett 201 &vans et al., 2015).
Positive involvement by students in programmes through activei@pétion and interaction
in the classroom really increases engagement levels (Evans 20Hb); which is improved
through the implementation of projeebased tasks that are relevant across different subject
areas, which results in increased motivatlemels, as it becomes more interesting (Skinner &
Pitzer, 2012). Students normally have higher levels of engagement when they perceive
encouragement in their learning in the process of knowledge acquisition, interaction with and
assistance from classmatess well as when their own ideas and opinions are given respect,

together with support provided by their teach@Ryan& Patrick, 2001)

When teachers are viewed as offering support, students more frequently adhere to
the aims and objectives set by the teacher, which include learning activity engagement
(Virtanen et al., 2015)A teacher needs to present unambiguous expeotet to students, as
well as effective behaviour management, a variety of learning methods with organisational
support, together with teaching forms that instil better analytical skfstanen et al., 2015)
Hence, it can be said that thheaching methods based on the teackmntred approach seem
y20 02 KStLI Ay SyKI yiedsywvHch i ivligihs wadcke arStyaiddd3 S Y Sy
to apply a variety of teaching methods, and the teachers attempt to find interactive teaching
methods. Therefore, there is a requirement to apply a more studemitred approach to
provide more opportunities to gainngagement in their learning. Indeed, when a lesson is
more studentcentred it has been shown to be noticeably more engaging than traditional

methods(Severiens et al., 2015)

In addition, integrating technology into learning and teaching could play a role in
GSN¥ya 2F SyKIFIyOAy3a &aiGddzRSydaQ Sy3alr3asSySyid tS@S

a variety of teaching method$at are shaped by technology, such as blended learning and
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flipped learning. Accordingly, education is developing in conjunction with technological

I ROFHyO0Sasr ¢gKAOK KIF@S LINRPOSYy G2 o6S SFFSOOdz
experience (Lai & Beer, 2019). It has also been demonstrated in previous research that a
positive correlation exists between technology in learning and increased engagement levels

by students (Chen et al., 201Rashid & Asghar, 2016; Henderson et al., 26{uhsu et al.,

2016; Ibanez et al., 2014)There are a variety of digital tools that are used in the learning
LINPOS&dasxs 6KAOK FAY (2 AYLNRGS &aiddRRSyidaQ €S|
students live with technology in every aspect of life. Bond et al. (202@®red that

technology was used in discussion forums, videos, and recorded lectures, which all improved
a0dzRSy (G aQ Sy 3mhese vigtsl (ioolst B@My/t Rel@ to innovate teaching
approaches, such as blended learning and flipped learning. Intfecteport published by

OECD stated that flipped learning is one of the promising teaching approaches to bring
G§SOKy2f 238 Y2NB Ayd2 GKS OflFaaNeB2yY o0h9/ 5%
academic engagement. Flippedearning utilises the studertentred approach, which

requires students to be active learners and pay more attention to learning in their home, and

to prepare for the classroom, in order to become more involved in classroom activities

(Bergmanr& Sams, 2012)

It has been stated by Finn and Zimmer (2012) that students from all different age
groups achieve higher levels of academic engagement when they have better attention,
complete their homework more frequently, are prepared for their classes, and participate in
GKS aSid IOUAGAGASaADd ¢Kdzaz AdG A& AMYiggMNdgl yi 4:
and to understand how flipped learning could enhance it. Even though flipped learning was
found to be a positive effectrooverall engagement (Ak & & Akbe €, PIN8), the review
NBIljdZA NS&d Y2NB SOARSYOS Ay NB3IFNRa G2 GKS AYL
RdzS G2 GKS fAYAGIFrOGA2ya 2F (GKS addzRASa GKIFG -
in the Saudi contexBond et al. (2020 oted that additional studies need to be conducted in
order to determine the ways that technology in education is effectual upon student
engagement levels within different areas, with qualitative methods seen ag tmeneficial
AY AOSNIIAYAYy3 o06SGGSNI NBadzZ 6ad Ly FRRAGAZY
current study is important, as the current study aims to examine the different variables

related to engagement, such as motivation and achievement. eédtudnotivation is
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imperative in the development of student engagemievithin the scope of learninfMaulana
et al. 2016).

2.9 Studies Regarding Flipped Learning

A close examination of the literature, including theses and journal articles, showed
that most studies have been conducted in the undergraduate level, while only few studies
focused on schools. This section will attempt to clarify the concept and design of flipped
learning, and then highlight the main findings about the impact of flipped learnimg o
a0dzRSyGtaQ FOKASGSYSyld FyR Sy3alraSySyio

Flipped learning is regarded as one of the nmiogtortant innovatiors resuling from
the recent developments in educational technology. Despite the noeeitythe comparative
lack of research on many aspects andteats of flipped learning, it seems that there is a
emergingcommon consensus among researchers and educators on its general concept.
Flipped learning could be considered as an instructional method or a strategy that is utilising
the advancement of technology and applying thaud#nt-centred pedagogy (Bishof
Verleger, 2013b). According to Lostal. (2014), the teacher in a flipped learning shifts the
content of the lesson from classroom to be out of it, while classroom time islynased for
learning activities. To simplify this even more, in this way, the content of lectures in terms of
resources should be available online such as videos and textbooks (Ber&sams, 2012).
In contrast,the classroom time should be devoted toudent-centred activities (ibid).
Therefore, flipped learning is basically composed of two main components. Firstly, students
should acquire new knowledge via pckassroom tasks such as reading some materials or
being exposed to instructional videos. Sedly, students should involve in classroom

activities to construct and consolidate their knowledge in a greater depth.

Dozens of reports in specialized websites, journals, and papers presented in
conferences in the field of education have proposed thgip#d learning is a valuable
educational practice (Enfield, 2013; Flippegining Network, 2014; Schmi&tRalph, 2016
Challob, 202]1Seitan et al., 202Bates & Ludwig, 202@ainuddin, 2018Winter, 2018). This
is the case across all subjects andaglés, for example, information system (Mok, 2014),

Economy (Lage et al., 2000; Roach,2014), Engineering (Everett et al., 2014; Chao et al., 2015,
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Chiang & Wang, 2015, Battaglia & Kaya, 2015), Nursing (Bernard, 2015, Geist et al., 2015),
Education (Kurt, 207), Computer Science (Huang & Hong, 2016; (Kostaris et al., 2017; Lo et
al., 2018); Math (Chen et al., 2016; Sun & Xie, 2020; &lew;, 2018; Hwang& Lai, 2017). In
addition, as can be noticed in the literature, the studies concerned with the flippeditear

have increased in recent years (Jarvis et al., 2014; Hung, 2015; Jensen et al., 2015; Bhagat et
al., 2016; Brown et al., 2016; Caligaris et al., 2016; Aidinopoulou & Sampson, 2017; Baris,
2017; Chen Hsieh et al., 2017; Graziano & Hall, 2017; Kim; R@kfaris et al., 2017).
Although, the popular implementation of flipped learning on general education schools
(Hamdan et al., 2013), the majority of studies examined flipped learning carried out on
university level (Davies et al., 2013; Hodkiewicz, 20&dsen et al., 2015; Sung, 2015; Hao,
2016; Sohrabi & Iraj, 2016; Karaca & Ocak, 2017; Guo; 3018: Xie, 2020Challob, 2021).
Therefore, the value and impact of flipped learning for high school students is still under
investigation and need more stigb to prove evidence and explanation balancing with the

L2 LJdzf F NAGe 2F LI @Ay3a FfALWSR fSFENYAWRIP | | o

research is required, as was determined following a systemic review.
290 m { (O dwRiSwEnieatSin Flipped Learning

Having a close examination of the previous studilesre is no consensus regarding
0KS NBadzZ G 2F FEALWLWISR €tSENYyAy3d AyFEdzSyoOoS 2y
a positive impact of flipped learning and iiffdrent subjects,Science course (Baris, 2017),
Engineering course (Chao et al., 2015), Algorithms and Programming Education (&araca
Ocak, 2017)chemistry (Schultz et al., 2014) and English (Héahipng, 2016 Abdelrahman
et al., 2017, Math (Katsa et al., 2016 Comparatively some studies found that there was
insignificant difference on thét 1 dZRSy 1aQ | OKAS@SYSy i o0SG6SSy
traditional one(Clark, 2015; Che2016; Jensen et ak015; AlHarbi& Alshumaimeri, 2016
Chen, 2016Esperanza et al., 2016; Lo, 2018)addition, others found that the effect was on
the studens with low performance, while there was no difference on those of high
performance in flipped learning and traditional learning (Bhagat et al., 2016; Kostaris et al.,
HAMTO® | 26SOSNE RS&ALIAGS GKS €101 2F Of I NR{
achievement, some of these studies had limitations, which can affect the reliability and

validity of the results.
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achievements by comparing the scores of the control group who enralléde academic
year 20112012, and the experimental group who enrolled in 22I.3. The collection of
GKS &aiddzRSyidaQ aoO2NBa s+a YIRS Ay RAFFSNByl
validity and reliability of these results. Hence, data collectiodifferent periods of time was
the first limitation €.g.,Schultz et al., 2014; Peterson, 2016). Moreover, the duration of study
was also noted as a limitation. Meanwhile, some studies were conducted for short period of
time, such as for two week8#&is, 2017; Caverly, 201 #hree weeks (Chen, 261 Cetinkaya,
2017) four weeks (Abdelrahmaat al,, 2017)and six weeks (Bhagat et al., 2016), and these
may not demonstrate the real impact of the intervention, as if it were to be applied for a long
time. Indeed, it has been stated thdurationsthat are not long enough are unable to provide
validity to flipped learning? 2 S NI f f (ZBehd & QL[ 202DFhe Seduits may be
affected by the novelty of flipped learning on students. In addition, the bias of being a
researcher and an instructor simultaneously cobé&la limitation that can affect the results
(Mason et al., 2013; Jensen et al., 2015; Yough e2@l.7; Winter 2018) Indeed, the result

of these studies might be affected by the bias of the students to their teacher.

Polat and Karabatak (202@inhdertook a quantitative tsidy with the aim of analysing
the effecs of flipped learningon undergraduate participants in Turkey and their
consequentiabcademic achievemestand satisfaction level3he findings showethat the
experimental groupusing the flippedearningmethod demonstratedthe largest increase in
academic achievemestSimilarly an experimental studwas undertaken byVei et al. (2020)
in China Middle School# was determined from this study thdahose who participatd in
flipped learningattained a better level of learningompared withthe students who had
worked in a more traditional learning environmeroth current studies agreed that the
learning process in flipped learning incluthe student$preparation before facao-face
sessdns andthe in-class learning environmentvhere the studens have more time to
interact with their peers whichmakes learning more effective and enhanséhe student£2

performance.

However a metaanalysis has shown minimal effect on learning outcomesnfr
flipped learning approaches in classroofwan Alten et al., 2019Wwhile a scoping review by
(O'Flaherty& Phillips, 20153howed that there is only limited evidence to support improved
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levels of engagement and/or learning outcomEarther,a meta-analysisvas undertaken by

Cheng et al. (2019p determine howthe flipped learningnstructional strategyaffects the
differentlearning outcomesor students. It was determined that the flipped learningethod

functioned more productively than a traditional form both k12 (g=0.216, p=.032) and
undergraduate studnts(g=0.212p<.001).Basedon the aforementioned, therare debates
NEIIFNRAYI gKSIKSNI FftALIWISR SFENYAy3a LINRRdzOS3
achievements. Therefore, there is a need for more rigorous stuglieset al., 2017}o
SEIFIYAYS GKS AYLIOG 2F FEALWSR fSINYyAy3a 2y (K

290 { GdzZRSy G aQ 9y3alASYSyi

According to Kuh, Cruce ak (2008), a widely used definition of student engagement
refers to the time and energy learners exert when engaged in academically focused tasks.
Flipped learning aims to engage students into active learning prq@ssgmann& Sams,
2012, Roehl et al., 2013The previous studies showed that students are engaged more in
flippedlearning,and they acquired value for flipped learningasinnovation(Strayer, 2012;
Kirvanet al.,2015; Chen biehet al.,2017; Kim, 2017). Additionally, flipped learning has been
aK2gy (2 0SS LRaAGAGS Ay AYyONBlIaAy3d aiddzRSyda
conducted by(Zainuddin et al., 2019Ywo studiesalsofound after observing students that
they engaged more in flipped learning than the traditional classroom (Strayer, 2012; Chen
Hsieh et al., 2017)t seems that the shift in classroom environment from teacbentred to

studentscentred learning allows students to engage with learning pracess

Furthermore, flipped learning seems to offer time in classroom for teachers to provide
avariety of activitid > ¢ KA OK YAIKG fSFR (2 AWeeNSmhoeS G§KS
a recent systematic revieiBond, 2020pn flipped learningwithin the K12 context found
that flipped learning helps to provide support to ahcestudent engagementMoreover,
flipped learning design anthe pre-classroom phase allows the students to have a good
knowledge about what they will do in classroom activities which may impact positively on
their engagement in classroom. Some studiesfcmedthis point and showed thatngaging
students with preOf  aaNRB2Y YIFIGSNRAIFIfa SyKlFyoOoSa GKS ad
(Hodkiewicz, 2014; Tawfik & Lilly, 2015; Clark, 2015; Hung; ¥@45g, 201Y. It is worth to
YSYylGA2y GKFEG GKS YSI &dzNBYSYy i acla’grdomiirkKsBmefi dzR Sy
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0KSaS aiGdzRASas ¢gSNBE o0lFaSR YSNBteée 2y GKS addzR
2015; Wang, 2017). It could also be valuable to determin&t & § dzZRSyYy G4 Q LISNA LIS O
engagement, particularly in the prdassroom phase, in order to see how they engage in this

phase. This can be initiated by inviting the studentaterview that allow them to express

their perspectives.

However, thes findings could offer insight into the importance of engaging students
in the preclassroom phase. It assumes that designing flipped learning and thelgeggroom
materials are @A O | f Ay SyKFyOAy3 (GKS addzRSydaqQ Sy
environment. In an action study by Clark (2015), students in interviews claimed that they
engaged actively in flipped learning. Moreover, they stated that using technology enhanced
their engagement in flipped learning (ibid). The researcher used technology-ttgssgroom
phase to provide a variety of resources to students such as videos, podcasts, online articles,
personations and questions on the subject area to be studied. It can be claimed that this usage
2F QOFINARSGe 2F GSOKy2f 2 3@ eds @hachnight ¥rhance YWeIirS & (1 K &
Sy3r3asSySyidod |1 26SOSNE GKSNB g1 a | addzRe 7T2dzy
affected by applying flipped learning and the result showed that the students had a negative
attitude towards using technology (Jensen et &Q15). That said, this confirms the
AYLRNIFYyOS 2F GKS & dzZRi&ysrdosm phass,ywHidth 8B wefeyt theirh v (i K
engagement irfOf I 3aNB2Y I QUAQBGAGASEaDP CAdzNIKSNY2NBI &l
improved by just applying flippel@arning,but it needs a careful design of flipped learning
environmentthat YSSGa (GKS aiddzRSyiaQ ySSRa |yR |oAfA
Odzft 1dzNI £ f S@Stad bSOSNIKSESaasxs GKSNBE NBYIF A
engagement by employing qualiive data, such as through focus groups, which are rare to
use(Bond, 202Q)There is a recommendation to undertake the study with multiple means of
data collection, which is strongly advised, including the uspialfitative methods in research
regardingF f A LJLJSR f SFNYyAYy3 yR addzRSyidaQ Sy3al 3SySy

2900 { ( dzRiGayfoma Q a 2

tKA&a asSoliArzy |GOSYLGSR (G2 SEFYAYS GKS AY
motivation levels Specifically, Lundin et al. (2018) conducted a study that helped to

determinethe improvemensin student motivation following the implementation of flipped
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learning. Similarly, Zainuddin et al. (2019) conducted a systematic review and determined

that A LILJISR f SEFNYAyYy3 KFa | LRAAIGADEmeBBIgEOl 2y
conducted by(Zheng et al., 202Q)ighlighteda moderate effect size of 0.661 for learning
motivation. In addition, the past studiesttempted to determine the impact of flipped

learning on studen@motivation;theyd K2 ¢ SR (0 KIF 4G GKSNB Aa I LI2&aa
motivation levels(Chaocet al., 2015; Bhagat et al., 2016; Mé&irtGeiger, 2016; Chen Hsieh et

al., 2017 Lam et al., 2020)For example, Chen Hsieh et al. (20@idasued the student$2

motivation in Taiwaesehigher education bysing a 5point Likert scale questionnairgrhich

F2dzy R 0KIF G FfALLISR £ S| Ny Aay iBallowiHoy\drioGsRvaysd af dzR S y (

instruction, which means that each student can learn in their own pace and time.

Flippel learningcansatisfy students by learning in a better way and with enjoyment
as well aprovidingthe opportunity to learrattheir own pace during the prelassroom phase
(Kurt, 2017).In that study, students were motivatedas they enjoyed watching the video
Therefore it can be concluded thatlipped learning seems to have a positive effect on
a0dzRSy G aQ Yitrinsic @otivatioR. yiccording to the selfetermination theory, it
divided motivation into two types:ntrinsic and extrinsic (Abeyseke& Dawson, 2015).
Intrinsicrefers to individuals who do thingkat are perceived as exciting and enjoyable, while
extrinsic motivation refers to individuals who do things as they attempt toysirswards or

avoid punisiment (Deci& Ryan, 2008b).

The utilisation of videos in flipped learning has been stated by Chao et al. (2015) to
KSt L) G642 AYLINRGS aGdzRSyiaQ Y20A0F0GA2y fS@OStaod
2y 0KS aGdzRSy(aQ VY gadd®y theielcifet cah modve KuBehts indéd: 1 A a
GKFy SEGSNYIFf SEFYLX S& 6adziN) 39 DSAISNE Hnawmc
motivation associated with flipped learning in prassroom phase which is online learning.
What is more, Yilmaz (2017)sked that elearning preparation and engagement by students
could help to predict their motivation levels during flipped learning. Likewise, Kaur and Abas
(2004) noted that dearning readiness is when a perscanuse technological resources and
multimedia to advance learning quality. Therefore, it appears that the impact of preparing
the students to learn online prior to the application of flipped learning ensures that flipped
f SENYyAYy3 0O02dzdZ R SyKFyOS aitdzZRSydaQ vYz2that gF (A 2y
a0dzRSyGaQ Y2G0AQFGA2y A& LINBY2GSR Ay Ff ALWLIS
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collaborative activities. It is also found that flipped learning contributed to change the
Of FaaNRB2Y SYGBANRYYSYyl ¢KAOK O2yaS|Tdei&te Ol
Lilly, 2015).

Applying flipped learning makes a shift in the classroom environment from acquiring
the concepts gained from the use of the traditional way to practising such concepts. As a
result, this can play an important role to improve theRt6 Yy 64 Q Y2030 A Bl GA2Y Ay
processA pretest ¢ posttest quasiexperimental study was conducted bgm et al. (2020)
which showed thatin-class ative learning activities, includingideo presentatios,
encouragedundergraduate students to interact wittheir fellow students However, there
gla 2yS aitdRRe gKAOK F2dzyR KIFId GKSNB gl a y?2
the two ways of learning, the flipped and the traditional (Yough et al., 2017). Finally,
Aidinopoulou and Sampson (2017) observed that the studemi®wiot motivated towards
flipped learning as they wereinprepared, and this reflected on their engagement in
classroom activities. This can mean that flipped learning may not be applicable in certain
contexts. This study, in fact, was conducted in a prynszhool and it can be assumed that
flipped learning might need to be applied among students to make them aware of their
responsibilities towards their own learning. Overall, the previous studies measured
motivation and found positive impacts of flippegbrning; however, there is still the need for
studies to measwe how flipped learningcanimprove motivation in terms of both intrinsic

and extrinsic motivation.
2.9.4 Autonomy Learning ifdipped Learning

Previous studies have shownthat only minimal research has been carried on
investigatinghe learningautonomy of students in flipped learningdinuddin & Perera, 2017,
Tsai, 2019van Alten et al., 202@ hallob, 2021; Lubis, 2021). Likewfépped learning helps
to develop studen&d @Qutonomy and increase their levels of awareness of potential
autonomous learning skills (Tsai, 2019; Challob, 2021; Lubis, 2021; van Alten et al., 2020;
Zainuddin & Perera, 2017). This is achieved by enabling students to advance indiaiddally
to function as their own guides, as they develop the ability to assess their own learning
improvements (McLaughlin et al., 2013; Tsai, 2019). What is more, flipped learning enables

Iy A Y asi guidzBde 2 addprocess of scaffolding to combine with continuous
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communication and collaboration among students, which would improwependent
learning (Blau & Shamirlnbal, 2017)However, itcan also be observed that most of the
studiesthat examine autonormuslearning in flipped learning were conclied in the field of

EFL.

Tsai(2019)conducted a study that usewvo linguistics classeshich were separated
into experimental ana@ontrol groyps. Thecomparisors betweerthe researchguestionnaires
based on learner autonomy highlighted that there isnaticeable statistical difference
between these groups. Moreover, the studgnalysed how the students participated online
through various activitiesand it was found that there was positive correlation between
online activities andhe perception of stdents regarding their learning autonomy. Tsai
(2019 also addedhat technologyprovides a learning setting that is flexibieith freedom
and customised which enables better levels of independent learning throufipped
learning.They also stated that agmented levels ofearner confidence anéhdependence
were evident in thestudentsundertaking flipped learning, as the&puld work attheir own

paceandrhythm andselect the materials and methods of learning that best suited them.

Furthermore adifferent study focused on the impact of flipped learninghe subject
of mathematics,and it was determined that students would become more motivated and
interested in this form of setting, as they would normatisefer virtual environmets in
comparisonto traditional ones (Fernandekartin et al., 202Q)The same study added that
FEALIWSR fSINYAy3 SyKFIyOSa aadzRSyidiaQ fSg@Sft a
combined with the direction of improved structure to guide learninglgarn Fernandez
Martin et al. (2020) also notethat allowing students to work outside of the classroom prior
to a lesson helps in the promotion sélfreguldion and autonomy in their owtearning. It
might be stated that these studies prove how thesqmlassroom phase of flipped learning

would play a role to promote studer@®arning autonomy.

Eventhough most of the studies focus on learning autongarydthat flipped learning
wasa higher education context, therkeas beera studyconductedin a preuniversity context
by Hinojo et al(2020), where theparticipantscomprised of sixth yeagprimary education
students and fourth yeasecondary educatiogtudents. ie main objective of thastudywas

to provide an analysisf flipped learningand to compare its effectiveness against traditional
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methods Theresults obtained from the questionnaire demonstratieat flipped learning
received more positive evaluatioris regard toacademic indicatorsas well as providing
positive motivational factors and awnomy. Meanwhile,better results were shown in
relation to education followingt i dzZRSy (1 a4 Q A flfpped Narrihgwhizh/wassskaiviK

to be effective inboth primary and secondary education, wigearning autonomy particularly
noted in secondary educatiorHowever, et al. (2020) did not explain the ways that flipped
learning helps students to become more autonomous in learning during secondary education.
An improvement could have been made by utilising qualitative methods, sucheagiews,
which would havéelped the researcher tdevelop better understandingf flipped learning

and its overall impact

Challob (2021) conducted a study basedrag which aimed to analyskeow flipped
learningg 2 dzf R 0 S ST ¥ S O iwdidng perfiindgnyan EnglisrRahguagawell
as their levels of autonomgnd motivdion in progressing their learning nangulationwas
utilised that incorporated a variety afata collection instruments, which included botire-
and poststudy writing taks, interviewsgdiariesfor learning and observatios Overall, he
findings showed thatflipped learring helps in the classroom to advangeli dZRSy 64 Q 9y 3
writing autonomy and most of the participating students statétht it helped to motivate
them to write better in English writing clags and to work autonomously whilst also
combining group collaboration with peerBheflipped learningenvironment also included an
online aspect, whiclkencouragedtudentsto develop their own learning strategies @ude of
the classroom, as they were able to use different digital platforms, suGoagle assroom,
which also included assistance from the teacher online when requliteel interactive setting
of the learning environment, together with its flexible stture, also advanced G dzZRSy (i & Q
motivation levelsand autonomy as they could work more freely with theime, location,
feedback and differentlearning resarces. Howeverthe criticism of this studystems from
the sample siz€1l5 males and 15 females), assia limitation tothe process ofeneralising

the resuls, at least ina Middle Eastern context

The aforementioned research studies have presented numerous positive aspects of
flipped learningn the development of autoomy learningnevertheless, Bouwmeester et al.
(2019) produced results that showed the less posigtffects of flipped learning Thatstudy
was undertaken ommedicalstudentsthrough the use obbsenations and a questionnaire,
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and subsequently, it was teErmined that perceived autonomywas merely compared as
similar tostudentswho would learnin a traditional setting. lcanbe concluded however,
that certain studieshave stated that student® f S lautyfoinysRills can potentially be
improved throughflipped learningThere is a requirement, though, for additional research to
be undertaken that will focus ostudentlearning autonomy withirflipped learning, and
especiallyin regard tothe subject ofComputerSéencein Saudi Arabiayhere studies have

yet to be conducted that focus on this issue.
2.9.5 Criticsand Challenges

Flipped learning is consideradmajor innovationn the field ofeducation andgpplying
it may present certairchallenges for studentand/or teachers. In addition, flipped learning
hasreceived criticism regarding the challenges accompanied with its implementation. This
section highlights some of these challenges and criticism that are associated with flipped

learning.

Firsty, the preclassrem phase seems to be a big challenge for studeassitis
perceived as form of workload and described as a tirsensuming task (Hodkiewicz, 2014;
Hao, 2016; Zhang et al., 2016; Kim, 2017 Schultz et al.; RO®4 al.2017; Wang, 2017Yhe
students identified several issuethe process of taking notes is hard (Zhang et al., 2Qhé)
amount of content is abundant (Hodkiewicz, 2014 & Schultz et al., 20®B4¢ontent itself is
complex (Hao, 2016and it is difficult to ask questions duritigese phasestogether with a
lack of prompt feedback. These challenges may threaten the success of flipped learning
because students may come to the classroom unprepanduich leads to difficulties to be
engaged in classroom activities. These challerfgeed bystudents inthe pre-classroom
phase areone criticism of flipped learning and pend on its sucess Indeed, the students
might resist the application of flipped learning because of these challenges, which threatens
the successful implementatioof flipped learning.Specifically flipped learninghas been
criticised on the basis that students often to resist the-plassroom learning process, which
can result in poor preparation (Herreid & Wright, 201@pnsequently, the teachenustre-
teach the concepts to the students, which can lead to the failure of implementing flipped
learning. This can be the reason why some students prefer traditional classman this
way of learning (Hao, 2016; Kim, 2017; Yough et al., 2017). The rfeatius resstance could
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be attributed to the learning environment shift from the traditional to flipped learningich
entails the movement between two different pedagogy paradigthe teachercentred and

the studentcentred.

However, these challenges can be tlesult of student€unfamiliarity with flipped
learning, as found in the critical review by Lo and Hew (200ff¢refore teachers might
minimise this issue by carefully desigmthe pre-classroom phase anoly consideing their
a0dzRSyGaQ FoAf AlA Scéodd chnductia Wetkshiop expiaigthé pPed G S OK S
learning approach and its advantagyehile the students could beomeaware of the shift in
their role. The teacher may resort to prepare their studenysittroducing flipped learning,
explaining the expectation of learning and the procédsLaughlin et al. (2014howed how
students need to be provided with a clear explanatajrthe process in order to encourage
them to engage withflipped learning.This may contribute to overcome the challenges or at
f SIad NBRdAzOS § K $for uchizRISfty Tha @acheroc8uiSdiensary the
student<Inotivation toward the flipped learning approacihich is particularly beneficitdr
studentsto receive encouragemerid work autonomously, as well as voork collaboratively
with their peers in the classroorfGindiz& Akkoyunlu, 2019)Nevertheless, studies also
havereveakd that students take time to adjust to the flipped learning environment (Chen,
2016; Kim, 2017; Mason et al., 2018gnce it can be assumed that any shift in the teaching
approach or learningrevironment needs timgand it seems the resistance of flipped learning

isnormalinitially.

Furthermore, literature has shown that some students find difficulty in the
preparation stage. This is when being exposed to the instructional videos as the ylelagr
in their second language and not their mother tongue (Kim, 20173he instructional video
has beendescribed asoo long (Schultz et al., 2014, Tutin&iAksu, 2018, Lo et al., 2018)
and the quality of videos ! 1 o&t! &] FotNJ € P.NBe criticisimnyhére is that flipped learning
may affect negativelyypon i KS a0 dzRSYy 1aQ dzy RSNBROFYRAYy3 27
learning if teacherslo not consider carefully the design and use of vislém deliver the
content. Nonethelessit can be proposed that using the instructional video is essential in the
designof flipped learning. However, teachers can overcome this by creating instructional
video and keeping the length as short as posgigproximatelyl0-15 minuteg and segment
the length of the videsif possibleto deliver it inparts (Schmidt& Ralph, 2016)Due tothe
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importance of using videos in flipped learning, there is stdlcuirementto discover the best

ways to employ this kind of media in flipped learning.

Another criticism is that flipped learning requsra hardwork from the teaders.
Indeed, teachers may encounter some difficulties when applying flipped learhang
example, according to Chen (2016), teachers are confronted with the problem of providing
effective preclassroom materials. The teachers vdreused to prepare offhe materials and
deliver the content in the traditional way could face some difficulties wtieay attempt to
shift the content to be onlingvhile aiming teensue the quality of the contentThe shift from
the lecture in front of students to creata selies of instructional videos seems to require
effort from the teachers. Accordinglyif has been stated that the progression and
implementation of flipped classes are challenging for teachers and require technokslgitsal
(GUNnduz& Akkoyunlu,2019) which is animportant issue tavork with when flipped learning
is needed in the classroom. It is also relevant tihat production ofinstructional videos has
been noted as tim&onsuming, which creates extra work for teach@vkason et al., 2013;
Backlund& Hugo, 2018)This high level of workload in the creation of content and materials
for flipped learning has been shown to beother limitation offlipped learningd ! 1 ofl € P NJ
I 1 cel & P OEdums/Akkgyunlu, 2019)The teachershowever,could utilsethe learning
materials thatare availableon online platform such as Khan Academglthoughtime is
requiredfrom teacherto select the correct resourcel might be arguedthough,that these
challenges will decreasespecially after the teachers desigheir videos and build their

library of resourcegogether withganingthe experience of applying flipped learning.

In addition what concerns teachers is the fact that students may come to classroom
unprepared (Chen, 2016; Kim, 2017; Aidinopoulbitsamgon 2017). This can affect the
learning process negatively because the students will not be able to engage in classroom
activities. Teachers, however, can encourage the students to prepare and this is by making
the quiz mandatory and make this activity aspart of the final mark as suggested by
(Hodkiewicz, 2014). This may ensure that students come to classroorpreplire. There is
another way used by Bergmann and Satmat could help the teachers to ensure most of
students come to classroom walteparecR® ¢ KS& OKSO|1 SR aiddzRSydaQ
video watching and each student were required brought a question based on video to class
(Roehl et al., 2013¥Finally, flipped learning in practise requires the use of technology which
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some students may not have access to it. Sohrabi an@d2046) found that students, in pre
classroom phase, faced some technical problems such as poor connection or access to the
internet. This challenge was found alsoinsam8 ®3 ® | | cel & P Nkusci & Aksal & PNE
2018) Nevertheless, this problem nigbe solved and that is by providing the materials for
students in the form of DVDs or flash disks (Clark, 2014).

It can be concluded that the flipped learningceivesvalidation and praisas well as
criticism, it can claim that flipped learning as @egching approach has challenges in practice
such as considerable investment required from instructors in the beginning of the
AYLE SYSy(dFGAzy 2F FEALIWLISR fSENYAYy3I:Z addzRSyda
issues. ltcould be said that thee challenges minimise when the teachers become more
confident in how to implement flipped learning and creating the learning resources and when
the students become familiar with the flipped learning apptoaSuccessful flipped learning
require motivatedand confident teachers, who also require appropriate levels of time,

resources, and support to develop a flipped moffatrelan et al., 2020)
2.9.6 Flipped learning incComputerScience

The flipped learning approach might be used Gomputer Science to promote
student<learning experiencg Also, the use of flipped learning could change the learning
practice by intergrading théechnology imo the instruction of Computer Sience andby
providing active learning in a studeoéntred learning environment. There were a few studies
that have examinal the impact of flipped learning o€omputerience (e.g. Chen, 2014
Maher et al., P15, Chyr et al., 201, /KKaraca& Ocak, 2017Tugun et al., 201 Kostaris et al.,
2017 Cukurbasi& Kiyici, 2018YildizDurak 2018; Seitaret al., 2020 YildizDurak 2020).
Some of these studies wemnductedon compulsory education (e.g. Tugehal., 2017;
Kostariset al., 2017 Chyr et al., 20L7YildizDurak 2018 Cukurbasi& Kiyici, 2018). These
studies agreed that flipped learning consideed an effective approach for teaching

ComputerScience.

Kostaris et al(2017) conducted an actiostudy to find the impact of flipped learning
on student€butcomes, motivationand engagement iomputerScience at the 2nd grade

of junior high school. The resahf the study found that the incorporation of flipped learning
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in the teaching and learng process led to a statistically significant increase in the cognitive
learning outcomes of students. In addition, they found that flipped learning enhanced the low
performing studentsmore. These results can be attributed to flipped learninghrough
collaborative activities which enabled students through faceto-face sessiongo gain
formative feedback and scaffolding, both from their teached classmates. In addtion, the
findings from the survey showe the positive impact of flipped learning motivatiowhere

the result was statistically significattt increase their motivatiotevels This finding signifies
GKFG addzRSyiGaQ alevalsinghe ICOdburs2 gfie ehhgriRed ang, imSrétiBed, (
that students were able to link the learning process to their own interests and improve their

sense of accomplishment.

wS3AFNRAY3I aidzRSyGaQ Sy3alrasySyidas (GKS NBad
two main benefits:firstly, the students were sigficantly more engaged throughout the
course with a continuously increasing trenaind secondly thatthe experimental grap
showed thatlow performersimproved the most inengagementlevels, whilststudent
motivation was shown tobe largely attributedto more productive facdo-face sessions
throughflipped learning This study alstocused orfaceto-face sessionand how they were
used foreach groupand evaluatd whether flipped learning can actually facilitate teachers
to promote more studententred pactices. The analysis of the delivered types of teaching
and learning activities indicated ahflipped learning allowed the teachers to primarily focus
on competenced dzZA f RAY-AYy & K PRAGAGASEA | yR TNl G§AGS
compared tonon-flipped learning 6 K SNE (1 S O&\eMEh@ prim&anO l@ainid
activiies. Indeed, ths is expecte@sall new learning content was delivered by the teacher in
the class. In addition, studergtudent collaborationhowever, received a very leWwequerncy
percentage, which can be considered a significant shortcoming imdahelipped learning
approach. This quantitative study could show the potential of flipped learning to allow the
Computerteacher to expose the students to new content in their homel anilise more
Of FaaNRe2yY (2Y$ TFTONMAOKEYBA [ whkRhwbBdedhandeAl®S FS S|
studentperformance, engagement and motivatiomowever, this study did not use
qualitative methods whichcould help toprovide understarding ofhow the flipped learning

process affed studentdmotivation and engagementas well as comprehension tfe
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pedagogical practices that enhanstudentfllearning experience in flipped learning

environmens.

In addition, the most previous studiesxaminal the implementd flipped learning
approach in programming asspecific areaf ComputerSciencge.g. Chen, 203&Karaca&
Ocak, 2017Psychari Kallia, 2017 Tugun et al., 201 7YildizDurak 2018. Thesestudies
produced data thashow the poential that students' learning is advanced throufijpped
learning. In addition,YildizDurak (2018) conducted a study in middle schowith 371
students,andthe dataprovided evidence thathe engagement in lessor®gether with the
& G dzR S y-éffiga@y levedshall developed duringhe flipped learning modeprogramme
In another studyTugun et al. (201 8®xamined theeffect of flipped learningn programming,
using a sample of 52"aComputercourse learners and es a pretest ¢ posttest research
model with experimental and control groupshich was conducteth CyprusFollowingeight
weeks offlipped learningthe results showed thathe averagegrades of thestudentshad
increased86.99, which contrasted fronstudentswho had studied in the traditional method
(67.29. The analysis from thistudy showed thata noticeable difference could be seen that
proved the benefit of flipped learningMeanwhile, the study also detailedow flipped
learninghelped students to better understandrogrammingskills, asstudents specifically
noted that the array of applications utilised ithe classroom assisted in implemeargi
practical solutions within their study processes. Moreover, thtayted to enjoy their learning
more and began to develop a greater level of understandimitpwing the combination of

working more at home witlvariousmaterials and resources.

However,there were students who mentionedertain challengesas it was shown
that some students were not fully comfortable with neapplicatiors that they were
unfamiliar with, although these feelinghssipatedonce a teacher would explain the process
and theywere given time at home to develop their skills for the courssme studerstalso
mentioned technology issuesuch adosinginternet connectionandnot owning aComputer
to study at home and thus the Computerteacher should consider these challesdeefore
applying flipped learningt was added byyildizDurak(2020)that flipped learninghelps to
advance the learning girogramming as it creates a greater scopein$tructional time and

interactionthat helps in the teaching adbstractconcepts within the subjectt is also possible
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for teachers to provide support andideedbackto their studentsthrough online platforms
anddiscussionsklipped learning within programming courses functions in the devetyg

of differentlearning activitiesasteachersare enabled to implement teaching methods that
are more relevant to their classes and topic. Similastydents develop more autonomous
responsibility ina flipped learning setting, which develops moreguctive preparationfor
the course Eventhoughthe above studies showed how flippéearningcould be beneficial
in some areaof ComputerScience, no explicit focus has yet been placethenevaluation
of flipped learning in the context of high schd@IT teachin@gKostaris et al., 2017particularly

in the context ofSaudiArabia A flipped learningpproach therefore,canpotentially benefit
the development ofComputerSciaice course, which is analysed in more dei@tiér in the

study.

2.9.7 FlippedLearning inthe SaudiContext

There remain minimal studies that focus fiipped learning in Saudirabia, whether
that is on theSaudi Digital Library (SDL), Scopus databas§nogle Scholar. However, most
studies that have been conducted have been based on higher edu¢agoAtRowais, 2014;
l f Mm%l KNY YAZ HampT ! fKFNDPAZS wampT ! f 386102 H
Ghamdi& Al-Bargi, 2017 Jdaitawi, 202pAlsmari, 2020Alamri, 2019 Rawas et al., 2020
Alnuhayt, 2018)see Appendix ANonethelessthis section will review and discugge most
recent studies that have been produced in relation to this topic. For instarme,06 the
earlier studies was catucted by AlZahrani (2015)who investigatel how flipped learning
helped to promoted (1 dZRSYy G4 Q ONBF A PSS GKAY | /syhawthay KA IK:
even though it promoted creative thinking, certain challenges were found for students in the
process of adapting to flipped learning, as there waprdparation from students for the
classroom. The main issue with this study is that it wasducted with a duration ofour
weeks which seems shorto examne the impact of an intervention. Furthermore, Alharbi
(2015) undertook a qualitative study on undergraduate students and produced results that
showed all students concurring that flipped teang was beneficial in the process of
developing understanding, as it was structured in a more interactive and collaborative
learning setting. Comparatively, Alharbi (2015) also stated that flipped learning has certain

limitations, as it can increase theorkload on the teacher, while students can sometimes be

67



faced with Internet connection problems and othergy notfeel technologically capable.
Meanwhilg the sample size of this study coullld consideed as a limitationthe sample size

was 14 undergragate students.

In terms of studentfdengagement, there werewo studies that examined the
studentdengagement (Alsowat, 201@&Imaadaway, 2017). Alsow§016 conducted a
guastexperimental study in Saurabia or67 undergraduate students. The studyfm that
there was a statistically significant difference between the mean scores of thapdepost
experiment student&ngagementThe way of examining the studef¥ngagement could be
considered as a limitation of this study. Indeed, the researelssessed the impact of flipped
learning on student@&ngagement by assessing the differesbetween student engagement
both before and after the intervention on the experimental group only. It aso beassumel
that the student€engagement in thenon-flipped learning group also improvedience it
seems more valuable if the researcher examined the flipped learning by comparing between
the control group and experimental group. In addition, EImaada{@8¢7) aimed to examine
studentQengagementlevels by using a quasexperimental desigrthat compaed the
studentgxlassroom engagement. The anadys the questionnaire showed that students in
flipped learning achieved higher scores than their traditional counterparts. HowemMerms
of achievement, thre were studies that examined the stude@hievement(Al-Rowalis,
2014; Alamri, 2019; Najmi, 202Q@hese studies found statistically significant differesae
a0dzRSy G aQ Irddnde Sor héfliphe8 NeFrEngroup. Nevertheless, it can be
obsewed that there is no studythat investigaes studentOmotivation levelsand learning

autonomy in a flipped learning context in Saddabia

Eventhough there is a low rate of flipped learning studies in the Saudi Araioiatext,
mostof them have beenanducted in the field of EFL (6 studiesith no focus onComputer
Science at the preniversity levelBased on the forms ahethodologies thatecent studies
have implemented in research based SaudiArabig quantitative approaches have been
generally used to examine flipped learni(ginuhayt, 2018; Alsmari, 2020¢aitawi, 2020).
However, there was onmixedmethodsstudy undertaken by Alamri (2019yho attempted
to examine the impact of flipped learning/o dzy RSNHNJ Rdzl 1S &s@wRSy i a O
levels of satisfaction. The findings byAlamri (2019) showed that there is a noticeable
RAFFSNEBYOS Ay &l dzR&eies O flippelieBrEingvhild mdsiStdaENss NJY |
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gained high satisfaction levetseom this method, and generally enjoyed the activities and
setting. However, in the context of compulsory education, there were only two studies
(Najmi, 2020; AHarbi & Alshumaimeri, 2016)Specifically, e study by AHarbi and
Alshumaimer{(2016) was oly one of the flipped learning studies conduciad high school,

which aimed to analyse the performance of the students from the intervention of flipped
learning and their attitudes regarding it. This was a qeapierimental studyhat found that

studey 1 & Q 9y 3 A & Kheligpddiearmidg brouPBas Rhoy/significantly higher than

Ay GKS GNIXRAGAZ2YLFf 3INERAzLIP LrefardingfliRped ea2nhg G K S
were positive. They claimed that flipped learning can promote their comaoation and

encourage their sellearning.

However,there is still a need for additional studies in tlvtentext of SaudiArabia
particularly in high schools, in order to understand to what extent flipped learning can benefit
from this. Therefore, the cuent study will be unique in terms afndertakinga longterm
study and focusing orfComputer{ OA Sy OS aiGdzZRSyiaQ I OKASGSYSy
autonomy and engagement. In addition, there are recommendations to apply mnetkdods
studies in the Saud\rabiancontext (Jdaitawi, 2020A-Ghamdi& AlBargj 2017); while the
current study will be the first to use this design to produce a comprehensive understanding

of flipped learning and its effecta regard toSaudi high schosl
2.10 Conceptual Framework of the Study

The method of fpped learningedirectseducation fromateachercentred approach,
such as lecturingo a more studentcentred approach, which includes more active learning
for students This moderrpedagogical approacbénables students to gain praass learning
in order for the class timé& focus on the application and development of thesmceptsin
theory, flipped learninghas its base isodal constructivism, which presents learning as more
attainable through social engagement, and not through passive developmentewiénmnal
motivation (McMahon 1997) Accordingly, collaborative learning helps studentgaom more
benefits than when purely learning alonehdeed, social constuctivism developslipped
learning to produce morestudentcentred pedagogieshat increase student engagement
(Green, 2015)Studentcentred approaches, which inclugeoblembased ¢arning (PBL) and

ClLare focused on the samlearningcentred principles ascluded inflipped learning. The
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social constructivism theonthough,streses thatthe process oft & O I ¥ FivitaRin thfed ¢
implementation of social interactions between pe® in flipped learning, which involves

experts providing guidance and structure during the learning process.

Flipped learning includes two phasgse-classroomwhich is based on technolopgy
and inclassroomwhich is based on a studenentred approachThe preclassroom learning
3 dzA Ri®.&caffoldng)the students to learn independently, and in the classroom engages
the studentsto learnthrough social interaction based on studententred activities. Based
on the design of flippetearning the students do not depend on the teacher, the role of the
teacher as an expert encourages the students to learn autonomously by providing gyidance
which includes (prelassroom learning materials and lesson glaimcluding aims and
objectives). In this sensas it useful for the current study to understand the learning
autonomy inthe context ofaflipped learning environmentAutonomous learning is when a
student gainghe capability to direct and guide his/her own learnir(gittlemore, 2001)It is
believed that different concepts and factors may help to increlasening autonomy skills
which include the establishent of a conducive setting through the use of relevant
technology, flexibility,and an @propriate physical environmentMeyer, 2010). The
utilisation of technology tools in flipped learning the pre-classroom coulthe consideed as
enabling environmergto provide students with gui@nce to developich experiencsto learn
autonomously. In additiorthe creation of a strong relationship between teackstudentsis
consideed to bea factor to enhance student autonomy, which could be provided by making
aclassroom more social and allowing for more interactiovhereateacher could play a vital

role by encouraging and supporting students.

However, the social constructivism theory requires students to be engaged and in social
interaction through studentsentred activities and to have motivation for that aell ago

have motivationto follow a teache guidelines (scaffolding) that help them to learthat

reflects upon their overall learningMoreover, engagement is perpetually developing to

improve educational achievements, together with enhancing the quality of learning, and
developingactive learningand engagement with class work (Henrie et al., 2015; Fredricks et

al., 2004; Mirand&apata et al., 2018ond et al., 2020Sinatra et al., 2015).dditionally,
engagement has beea K2 gy (12 O2yiNAo0dziS (2 GKS AYLNRO
subjecs, as well as to increasmotivation levelsandthe likelihood of students participating
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in activitiesconnected to their school lifewhich willhelp to improve levels of achievement

(Fredricks et al., 2004urther, motivation and engagement is able to augmaterestlevels

in Computer Science subjects, which has also resulted in lower anxiety levels and increased
interest in respectivesubject, whth subsequently also improves attainment lev@lsrte &

Guzdial, 2005)Hence it has beenbeneficial to understand student@motivation and
engagementevelswithin the context of flipped learning in the current stydyhichexamines

the impact of fipp& € S NYyAy3a 2y { I dzZRA KAIK &0&22f &l
motivation, engagement and learning autonomi conjunction with this, He current

researcher has drawn up a conceptual framework that shows the importandetezmine

how flipped learning influences motivation, engagementlearning autonomy and

achievement.

Flipped Learning
Approach

[ S
(
£ =

i_a | N ’
| | —
E - | ‘ ; Motivation 7 m

Learning | ..o
Autonomy

Achievements

Figure 2.5Conceptual Framework of the Study
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2.10Summary

This chapter has reviewed flipped learning, including the history of this phenomenon,
which is one of the newnnovativeforms that is one of the outcomes of the breakthrough of
educational technology. The concept of flipped learning has been covered iohhpter, as
well as how the technology is integrated into this approach. The design of flipped learning
was reviewed to clarify which design of flipped learning will be used in the current study. This
section has also focused @omputerScience, whicks one of the fieldshat aimsto develop
new innovativeteaching approaches to overcome the challenge of teaching the subject. In
addition, the variables of the current study were reviewed, whilst also focusing on motivation,
engagement, andearning autonomy. That often prog¢o be affected positively following

the implementation of flipped learning.

The review of the literature on flipped learning seems to be promising in terms of
LINEY2GAY3A &AGdZRSYydaQ I OKASGSY Seyriting audogoing. J G A 2
However, the variation of the findings and the lack of rigorous studies, especially in high
schools, may render this study critical in educational development. Indeed, it can be noticed
that despite the limitation of studies concerningetimpact and the benefit of flipped learning
2y aldzR Sy (mofstutli€s lwbkg dngleaken in a hightavel context. However,
a0dzRSyiaQ KAIK a0OKz22f | OKAS@SYSydaszs Y2aAQ G
not been extensively studied; thu§, K S A YLJ Ol 2F FfALIISR €SI NYyAyY
requires some robust researcfne study such as this present onghould focus on Saudi
Arabia, as there is limited attention to the use of new innovations in educational technology,
despite the aailability and wide access to an array of technological forms. In addition, the
study focuseson the impact of flipped learning i€omputer Science. Subsequently, the
F2ft26Ay3 OKFLIWGSNI LINBaSyia GKS addzRedam NBaS!H

the process of following the research aims.
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ChapterThree¢ Methodology

The aim of this study was to investigate the impact of flipped learning on Saudi high
a0K22f addzRSydaQ I O RSerdageméenanl ledsn@ofdBomy b Y2 i A ¢
order to achieve this aim, two classroom environments weeécted:one for the flipped
learning implementation and the other for th@on-flipped learning application. The
researcher carried out mixed method research to explane impact of both types of

environments broadly definedThe purpose of this study wéise-fold:

ATo examine the impact of flipped learning @omputer Science students' grade

related achievement
ATo identify the effects of flipped learning @omputerScience students' motivation
ATo examine the impact of flipped learning @omputerScience students' engagement

ATo examine the impact of flipped learning @omputerScience students' learning

autonomy

ATo explore the benefits of the flipped learning approach for Saudi high school

d0dzRRSy(iaQ SRdzOF A2yt yR fSFNYyAy3a SELISNA
As a result, this study sought to a@ds the questions below:

1) ¢2 KIG SEGSYd RAR CfALILISR [SENYyAyY3I | FFSC

year high school in th€omputerscience subject?

Hi¢ KSNBE Aad y2 aA3IYyATFAOFYyd RAFFSNBYOS Ay

learning classroom and th@n-lippedclassroom

Hi¢ KSNBE Aa | AA3AYATAOIYd RAFFSNBYOS Ay &S

learning and thenonflippedclassoom

2)¢2 gKIG SEGSYG RAR CtALIISR [SIENyAgea | TFSOI

high school in th€omputerscience subject?
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Hi¢e KSNB A& y2 aA3yAFAOLIYG RAFFSNBYOS Ay |

flipped learning classroom and tinen-flippedlearning classroom

Hi¢ KSNBE Aa | aAA3AYAFAOLIYGd RAFFSNBYOS Ay

flipped learning classroom and tinen-flippedlearning classroom

33¢2 6KIG SEGSYyld RAR CEfALIIR [SINYyAy3a FFFSO0

first-year high school ithe Computerscience subject?

Hi¢ KSNBE Aa y2 aA3dyATAOIYy(d RATERMNBEYyYAS Ay

between the flipped learning classroom and tie-flippedclassroom

H: ¢CKSNBE Aa | &AA3IYATFTAOFY( aPallemESaBeyhent Ay

between the flipped learning and tmen-flippedclassroom

4 ¢2 ¢6KIGdG SEGSYyld RAR CEfALIISR [SINYyAy3a FFFSO0

first-year high school in thEomputerscience subject?

Ho. There is no significant difference in terms of studeatgonomouslearning

between the flipped learning classroom and tieflippedlearning classroom

H.: There is a significant difference in terms of studesisonomoudearning between

the flipped €arning classroom and theon-flippedlearning classroom

5) How did the Saudi high school students perceive their learning experience in flipped

learning classroom angon-flippedlearning classroom?

To address these research questions the researcher applied an embedded mixed
method approachand adopted the pragmatism paradigm. A pequivalent control group
pre-test-post-test quasiexperimental design was embedded in the current study to find out
theA YLI OG 2F Ff ALIISR £ S| Nacddghiengagemant] oo, 4 Q | O
and learningautonomy. To clarify,the nonequivalent groupQdesignpresentsparticipants
who have not been randomly assigned to conditiofrs.this chapter, the researcher will
explain (a) the reasons behind selecting thexedmethodsdesign for this research; (b) a
review of themixedmethodsdesign; and (3) how this design can best addresséisearch

questions. Furthermore, this chapter wiiresent the quantitative and the qualitative
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methods, and tools used to investigate the research questions and the appropriate
procedures to collect and analyse the data collected. This chapter willcalssider the

setting, sample, ethical issuasdreliability and validity of this study.
3.1 The Research Design

Flipped learning is secentdevelopment in thdield of education; therefore, it needs
to be both given attentionand to be opened to scruty in order to gain further insights and
a comprehensive understanding of such phenomenon. The term is referred to as
phenomenon here because of thelatively sudden and arguably surprisipgpularity it has
gained during the last seven years agspeciallysince Bergmann and Simon shared their
SELISNR Sy OS Hip/Your €l&ardain: dReazhl Evedly Student in Every Class Every Day
(Bergmann & Sams, 2012)ne of the most important aspects of flipped learning is the
2OSNBKSE YAYIAADBIASFNIUKYAQWARBOlI OSNE STFSOUGAD
element of learning that makes the critical difference to learning. This learning is learning
from peers, learning through observation and copying, learning through vicarious means.
When coupled with technology, flipped learning segmsportedlyto have the magic touch,
So it is perhaps not surprising that this has happened. Social rreddtition, seems to have
encouraged the takeip of flipped learning amongst groups of teachersidkvide. As dorm
2T a20A1Lft fSFENYyAy3a GKFG KI & thislkNsrheRt ther&fdereD K S NB Q
has been particularly stronbut without any research evidench fact, he teacherseemto
havesuffered from Fear of missing o(ROMOsyndromec teachers try to develop their way
of teaching from the web and from social media propagated ideas, but without any evidence
from educational authentic research, because of FOMO. The teachers do not want to miss
any suggestionsaised or highlightedelated to the improvement of their job and to their
outcomes, and they fear to someone experiencing a new way of teaching that they wish they
GSNE IR2LIGAY3ID ¢KSe faz FSIEN GKFIG GKSANI &
AYOSNDBSYyGA2y GKFEG Oly LlRaaiofteée AYLINROS (GKSAI
outcomes, cannot possibly be ignored. All the aforementiostediesexplained why flipped
learning has gained popularity among teachers. One can also observeabens for the
spread of implementation of flipped learning across the various mliseis and levels of

education.
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Although the number of studies investigating flipped learning has been on the
increase, such studies seem to be confined to quantitatata.dn addition, they are not only
characterised by their small size (TawdilLilly, 2015; Mui& Geiger, 2016; Sohraldi Iraj,
2016), but also by not being longitudinal (Chen, 2016) and lackiigpur Davieset al.,2013;
Goughet al.,2017), whilethere is dearth of qualitative research (Karabuligiuet al.,2018).
Previous studies employed just quantitative data sucls@asey Zhanget al.,2016), exam
scores Chiang& Wang, 2015), syste#ogged onlinedata Schmidt, 2014). All the data in the
studiess SNBE dza SR G2 YSI ada2NB (KS AacatkhBefidagetenty 2 G A O
in order to investigate the impact of flipped learning. Adding qualitative data, however, can
also be valuable in terms of interpreting these quantitative results to géolistic view about
the phenomenon. Combining quantitative and qualitative data can be more productive than
depending on one or the other (Maxwel Loomis, 2003). The researcher and read=s
see the statistical evidence of the impact of flippedrl@ng and understand the perspectives
of students towards the learning process in two different learning environments. The
limitation of the previous studies reminds the researchectmsiderthe implementation of

the methodology that can examine the cpiexity of flipped learning.

Considering that the general design of flipped learning involves two phases; namely
pre-classroom and itlassroom (Abeyseke®@5 | g a 2y~ H néM p| Teel '&{PodIEe FUNI My 0
use of only one single data source may not thus gieeresearcher opportunity to gain a
comprehensive understanding about the complexity of flipped learning. Indeed, flipped
learning as a teaching approach that integrates social leaamudgitilising technology seems
to make aparticularchange in the learing process. This shift in the learning process might
influenced 1 dzZRSy 1aQ f SINYyAy3a SELISNASYyOS&ad ¢KSNBTF2N
f SFNYAy3 2y & dzReSrgingdaunom2thisiredéarict alsy ains yoRxamine
theimpactoff € A LILJSR € SFNYyAy3a 2y &aGdzZRSydaQ 2dzio2YSa:
has five questions focused on achievemeatademicengagement, motivationjearning
autonomyl YR A0 dzRSy (i & Q dniSiedddsl iindt ujfidiemt totrdéplziidsto the
research questions, which is another rationale for employing a mixed method in the current
research. According to Creswatld Clarl(2011), when this is the caseg.,a single method
is not sufficient to answer the research questions, th&edmethods design should be

chosen.
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2 KSYy | adGdzRe O2Yo0AySa ljdaayaAadriAgsS FyR |jd
KIS | @SNE LR gSNFdzZ YA E3S). The carrerdrese&dR sekkg to/ NB & «
SEIFIYAYS (KS STFSOG 27T adhievemdniPatforhaide hdidenfid 2y &
engagement, motivation, and autonomouearning in the form of quantitative data. In
addition, the researcher needs to hear from paipiants to understand how the change in the
f SFNYyAy3 LINRPOS&aa KlFa KIFER Fy AYLIFOG 2y &adGdzRS
data. Mixing these two types of data methods might help the researcher to draw a clear
picture of flipped learning impast It is clear that the researcher was looking to employ two
types of data for completeness, which is the reason for choosmxadmethodsdesign, as
Bryman (2Q6) stated. Moreover, in the literature, there is clear recommendation to carry out
further research by employing qualitative and quantitative data. Bishop and Verleger (2013a)
indicated the need for morenixedmethods studies to understand what flipped learning
entails and how it can support student learning. Since that time, not many rigonouwest-
methodshave been carried ouEven thoughhe reviewed studies have been carried out in a
YydzYoSNJ 2F RIEGEF O2fttSO0A2y F2NXaxz AyOf dzRAy3I
shortage of explanations and triangulation between the various kindshe gathered
information (Giannakost al.,2014). Asstated by DelLozier and Rhodes (2017), there is not
much in terms of research on flippddarning because it is still in an embryonic phase
although case studies are emergiregularly over the lastew years In addition, this study
FAYSR (G2 FAYR 2dzi GKS AYLI OG 2F FfALIWISR €SI N
academicengagement, motivation, and autonomous learning when stoglya Computer

related subject.

There isa consensuabout flipped learning in that it is a result of advancement in the
integration of technology in education (Davegsal.,2013; Voroninat al.,2017; Shy& Chen,
2018). This consensus could be regagdhe essence of the role that technology is playing in
flipped learning, particularly in the prelassroom phase. Indeed, technology can potentially
contribute to and enrich the teaching practice. In addition, there are many technological tools
that allow application of the general concept of flipped learning, such as LMS, CMS, and social
media. By taking advantage of this advancement, the teaaterapply the concept of active
learning, and studenbased learning! {1 cel&é B Nd| 201B)NThis believe towards flipped

learning is extracted from the popular concept of it, which is direct instruction is delivered
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through technological tools such as instructional videos and other media; while the time of
classroom time is designed fengaging students in collaborative activities and problem
solving Bergmann& Sams, 2012; Flipped Learning Network, 2014). In this sense, flipped
learning seems suited for an education system such as that of Saudi Arabia, where the aim is
to focus on invaling students in learning by applying a studeentred approach. Recently,

the Saudi Ministry of Education came to the realisation that schools are still dependent on
curricular materials produced in the late l@entury. Such materials place teacherstz

heart of the teaching and learning process and consider them as the only source of
knowledge. In 2016, the Saudi government released3aediVision 2030with the Ministry

of Education as one of the sectors included in the areas of interest tovested in. Two

major aims of the educational vision include allowing students to lead the learning activities
and facilitating the process of integrating technology in education (Mitéhalfuraih, 2018).

In fact, as stated earlier, flipped learning camds these two key objectives in learning.
Suggesting a teaching practice, such as flipped learning, for the Saudi education system can
be aligned with the requirements ofision 2030F 2 NJ Sy Kl yOAy3I GKS YAy3
sector. Thus, there is a reasom fdilising the advantage of mixed method design, which is to
provide a rich and complete picture about the research problem to allow the researcher to

draw a credible recommendation in keeping with tBaudi Visio203Q

Flipped learning mighbe one ofthe currently mostimportant areas in educational
research that needsignificantly more investigation.The number of studies on flipped
learning has multiplied over the years and there are now regularly papers with diverse
research designs in some of theghestrankingjournals in the field of education (Chen et al.,
2017; Karabulutlgu et al., 2018). Somd these studies mentioned the positive impacts on
a2YS fSFENYyAy3a |aLlsobtasz adOK Fa addzRSyaaQ A
O{UNIY&SNE HAMHT 5F@AS&a SO If®d®X HnmoT & KSy |
Lilly, 2015), and studeatQ Sy 3+ ASYSyd 61 2R{ASGAOT T wnmnT |
that the focus oimoststudies in the literature review has been on higher education contexts
even thoughmany schools have expressed their interest in flippedniegy. Even though
there were severalstudies conducted in preertiary education to understand the impact of
flipped learning, these studies showed a major limitation in that they were inconsistent about
0KS STFFSOU 2F FEALIWSR SFENYAyYy3I 2206 ChendrRISY U & Q

79



2016; Huang& | 2y 33 HamMcO®d® DbSOSNIKSEfSaasz GKSe& F2dz
motivation (Chao et al., 2015; Baris, 2017), responsibility (Mubeiger, 2016), satisfaction

(Bhagat et al., 2016) and engagement (Jarvis et al.,;2Billdoy et al., 2015; Alsowat, 2016;
Elmaadaway, 2017). The field of flipped learning is still in need for further evidence about the
AYLI OG 2y &aGdzRSY (& Q -SfdyStlkaloyi Ti% Turrénbshid/@imédt £ & A
to find out about the impaicof the change in the learning process that occurs by applying
FEALIWISR fSIENYyAy3a 2y GKS @FNR2dza | aLlsSoda 2

achievementperformance, academiengagement, motivatioandlearningautonomy:

Asa result thisresearch study uskthe mixedmethodsdesign to address the aims
and objectives of the research. According to Creswell (200&edmethodsdesign allows
the researcher to gain better insights into the research questitfiged-methodsresearch
has two ormore types of qualitative and quantitative data that can integrate the results to
provide a better understanding of the phenomenon. Similarly, as given its usefulness in terms
of bridging the gap between various ways of seeing, understanding and kno@&regne,
2007), the mixeemethods approach was selected for this study. In addition, employing a
mixed method design can enhance the integrity of the findif@eeswell & Clark, 2011
Therefore the current study employed the quantitative and qualitativeethnds as they
could allow the researcher to gain further insights into the impact of flipped learning on
& G dzR @dhigvanient,academicengagement,motivation, autonomous learning through
different types of data collection; namely ppost-test, questiomaires, interviews and focus

groups.

One of the key advantages of thmixedmethods design is that it allows the
researcher to draw on the strengths of the quantitative and qualitative research methods
(Creswell, 2009). In this study, the purpose of usimgquantitative method is to accurately
measure and compare data (Maxw&llLoomis, 2003) and to examine of the effects of the
learning environment. The quantitative data was employed to determine the extent to which
flipped learninginfluencesd (i dzR $IBINF @ NI yOS o0& O2YLI NAy3I &
RAFTFSNBY (G 3 NP dzLJa performbn&e?aEhievieriefit, agadetniR Snyféaganient,
motivation, learningautonomy, and perceptions were examined by a set of questions in the
form of a questionnaire. Similarly, the purpose of using the qualitative methods was to
understand the phenomenon under study and discover the influences (ibHieice the
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gualitative data was mployed to gain an hiepth understanding of the phenomenon from
the participants themselves by means of fadoeface interviews and focus groups. Once the
guantitative results were obtained from the sample, there was a follpawith some of the

participants to explain those results in more detail (Creswell, 2012).
3.2 The Research Paradigm

According taVlackenzie andknipe (2006)research may be defined as an inquiry into
an educational or psychological phenomenon by means of data collection, analysis and
description, as well as prediction or control. Research into the educational sector, which is
seen as a complesocial science field, has attracted several contrasting viewpoints from social
science scholars and practitionef€ohen, 2018)For example Walter (2009)sees social
science research as an inquiry on and with real people in real world. As such, the research
process should aim for precise findings to gain a holistic view regarding the research problem.
In fact, determining the paradmg of the research can be useful in terms of understanding the
NEBFaz2zya O0SKAYR (KS NBaSIFNOKSNRa aStSoiArzy
thus say that a paradigm is a mutual worldview that epitomises the opinions and principles in
a disciplne and that signposts how to resolve proble(@hwandt, 2014)Furthermore, it is
possible to define a paradigm as a perspective that shapes vopivsons, belief systems and
practices into a rational whole in order to inform the research design. The research questions
are usually useful when deciding the paradigms. As explaine@ua (199Q)here are a
number of characteristics for the research paradigms, including (1) ontology, which looks into
NBIFfAGE YR (GKS yIFddaNBE 2F aly26l06ftSeéT O6HU
relationship between the knwer and the known and how to know something; and (3)
methodology, which seeks to determine how a knower goes about finding out knowledge and

what methods they should adopt in the process of finding it out.

Broadly speaking, one can categorise paradignts positivism, pospositivism and
inter-positivism (Gubal1990). The quantitative methodology is the primary methodology
adopted in positivism and pogtositivism even though qualitative methods may also be
utilised within such paradigms (Mackengi&nipe 2006). In positivism, reality is seen as the
only tangible notion, which indicates that reality is detached and indepen@€htlisa&

Preece, 2005)in the meantime, as concurred by pgxisitivists, reality exists; however, they
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hold that it can only be identified in an imperfect way given the human limitations and
shortcomings of the researcher (ibid). As stated by Guba (1990), irppegivism, there

appears to be a broad, multifaceted and dynamic approach to comprehendivgéahge; in

other words, there are multiple realities, as opposed to dresereality (Cohen2011).
Comparatively qualitatve methods frequently correlate with interpretivistparadigm

(Goldkuhl, 2012) This is referred to bpasit (2010y & G KS WO2y a i NHzOG A OA & i
paradigm as it provides irdepth insights into the human behaviour. According to this
paradigm, reality is socially construed (Cres&eltlark2011; Mackenzie& Knipe 2006). With

reference to the research questions and aim, the current study combined quantitatice

qualitative data, anatonsideringhe brief description of the paradigms, the study drew from

both the positivist and interpretivist paradigms. Thus said, there is a paradigm that may be
relevant for the current studydesign, namely the pragmatic padtigm. Even though
pragmatism is not relatetb a singlephilosophy ombase ofreality, pragmatist researchers try

G2 LIe FTadSyiaazy G2 (GKS WoKIGIQ &CGAR200RMe Q 2 7F
FEHOGE GKS LINI IYFGAO LB NNBASYNIBK a LINKIO tASIYE B2
approaches to comprehend the issue (ibid). As such, the present research sought to identify

the effect of a phenomenon,e.,the educational approach known as flipped leamion the

addzRSy G aQ , lacademis éhGyeSghii motivation, learning autonomy, and

perceptions

The previous studies examining flipped learning depended on quantitative data
(Abeysekera& Dawson, 2015Hodkiewtz, 2014 Karaca& Ocak, 2017Kurt, 2017 Zhang et
al., 2016) which seemed to come from a positivist vieBeveralktudies sought to explore
a0dzRSyiGaQ Y2iaAdI (i Aaeademic engademéhidib Yigpgdi IZarnihgybig
employing quantitative data, including questionnaire and-posttest (Zhang et al., 2016
Chao et al., 203Karaca& Ocak, 2017Wang, 2017)Although these tools rght allow the
researcher to examine the impact of flipped learning in statistical form, which would be easily
observed and differentiated, it may lead to a restricted scope in terms of exploring the
phenomenon. In other words, it could be a barrier to aeder understanding of the
phenomenon, which could occur by allowing the participants to express their views in the
form of qualitative data. In so doing, the researcher requires numerical daththe
LI NOAOALI yiaQ @GASéa yR LISNOSLIIA2ya Ay 2NRS
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AYLI OG 2F Ff&ALIWSR f S| N¥ekfofrBance ataddmicezgafemnént, Q | OK .
motivation, autonomous learning. In short, the application of the pragnmtiadigm enabls

researchers to choosemethods, techniques, and procedure® suit their specific
requirements and purposes, as well asswer the research questior{€reswell& Clark

2011).

3.3 Research Design in Practice

In order to succeed, studentare increasingly required to develop the skills and
knowledge they acquire on a regular basis at school. Such urgency can be explained by the
interconnectedness of our global economy, ecosystem, and political systems according to
which students have to lea to interact, work together, and deal with problems with other
people all over the worldSaavedra& Opfer, 2012) Indeed, the teachers have a duty to
provide a rich learning environment and attempt to keep their students motivated and
engaged. According to Marope et al. (2018), the teachers are responsible for creating learning
environments that inspire active leang and instil engagement througteveralmeaningful
YR AYONBlIaay3ate OKIffSy3aay3a aGlralta G4KFdG OFy
In addition, prompting autonomous learning skills can create a supportive learning
environment (Nguyen, 2012)As a result of the demands of theS2tentury, traditional

teaching seems to be an inappropriate option for teachers and learners alike.

Furthermore, educational research supports giving therlees more of a role to play
in the learning process and encourage the teacher to be more of a facilitator than a deliverer
(Freeman et al.,, 2014Higgs & McCarthy, 200XKnight & Wood, 2005)Beside the
development of technology and thequirement to integrate technology in learning, there
are continued efforts in the education field to apply new approaches of learning and teaching,
including attempts to integrate technologyased approaches. In the report of innovation in
education, ittan be seen how technology can shape the new educational practice, particularly
in learning and teachin@lohnson et al., 2015t can be agreed that the popularity of flipped
learning stems from the desire of teachers to meet the requirements of effective education
that has as a key aim the promion of students to be ready for future work by receiving the
appropriate knowledge and skil{©'Flaherty& Phillips, 2015)An interesting points tde

raised in previous studies are teachers reporting that flipped learning can pose some
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challenges for them, such as being tht@nsuming and teachers being overworkgthen,

2016 Kim, 2017Mason et al., 2013) y R 0KS addzZRSy il QaclaBskoansy 3+ 3 S
task (He et al., 2016)Despite these challenges, it was reported the flipped learning is still

used amongeachers. It can also be noted that there is an online community for teachers
interested in flipped learning, which could be ascribed to the fact that flipped learning is
LINEYAAGAY AT & (GK2dAKG 2F a KI@AyYy3 | LIRaAGAGDS

Thus said, it is important to understand why flipped learning is still recommended
despite the findings in the literature being inconsistent in terms of achievement and the
0§SFOKSNARQ NBLERNIHa 2F OKIFfftSy3aSa Ay ,ih&S A Y LI
pragmatic approach in combination with the right methodasmadopted to address the
research questions. The researcher applied this approach due to its appropriateness to the
research problem and questions as it allows the researcher to collectch@htitative and
gualitative data. According tdohnson et al. (2008nd Teddlie and Tashakkori (200%e
mixedmethods research is the kind of research in which aspects of qualitative and
guantitative research approaches are comdainby the researcher, such as the adoptidn o
perspectives, data collection, analysasdinference methodgrom both strategiesn order
to gain a broad and deep understanding and rationale and blend and mix together a wide

range of philosophical worldss.

In the current research, the first questions needed to be addressed statistically by
employing pretest and posttest to collect test scores of students from flipped learning
environment andhon-flippedlearning environment then compared. After thalhe students
from the two groups responded to a set of questions in the form of questionnaire. The second,
third and fourth questions were addressed in a statistical form followed by qualitative data
to gain an indepth understanding of the complexity of flipped learning. The last question was
addressed using qualitative daganceA G gl & | al 2g¢ | deBld@gioutz y @ L i
62dzi GKS a0GdRSy(iaQ SELISNASYyOSa Ay (#RSEANI £ S|
flippedlearning. In the literature review, there were studies attempting to utilise the value
of mixed method to examine flipped learning.d. Yanget al. 2016 Baris 2017 ChenHsieh
& Kim 2017). Certaiimitations, nevertheless, as shown by Schultz et al. (2014), can prove
to be effectual uporvalidity,which can include data collated over differd¢mhe period;there
have been specific researaudies that have focused oshort time periods (Chen 2016;
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Baris 2017). Separately, a different limitation can be foundregard tobias, as certain

researches and/orinstructors canpotentially affect theresultsof a study(Kim 2017).

As noticed in the previous studies, the implementation of the flipped learning
approach cannfluencethe nature of learning practices, such as the role of teacher and
students, as well as the importance of glassroom learning and its effect ondgtassoom
learning. In addition, flipped learning requires extra efforts from students who need to have
internet access at home in order to explore the educational materials and then come
prepared to their respective classes and get involved in the learnimgtaed (Karaca& Ocak,

2017, Kostaris et al., 2017)he impact this can have on how teaching is conducted and the
integration of technology in the learning process should be considered when examining
flipped learning. There is a variety of laarg activities and a noted change in terms of the
a0dzRSyGaQ NRtS Ay f SmixedMmetifiodsEould liearCaiipropriate yoal G K I 0
to address the research aims and better understand the phenomenon of flipped learning.
Mixed-methods can yield isights into, and an explanation of the processes and multiple
views of the issue (CreswélIClark2011). Therefore, to understand the complexity of flipped
learning and its impact on the learning process, the researcher needs to cover all the different
layers in this educational research. AccordingvimnneFeilzer (201Q)the mixed method
approach can help the researcher in terms of measuring and observing phenomena with
different layers using quantitative methods to measure some aspects of the phenomenon in

guestion and qualitative methods for others.

Bryman (216)confirmed that the incorporation of two approaches can be seen as an
effective step to help offer general and intuitive understandings of the results from the
guantitative data and yield more insights into the issue by also employing qualitatiaeTda
put it differently, several kinds of data are examined as a whole to produce knowledge, which
seems to be a positive factor in terms of the consistency and validity of the study. Indeed, the
current research employed quantitative data to examine #féect of flipped learning on
aidzRSyiaQ ao2NBa O-erovilifgpedBréup i RlentfylifdiRped/Iéaeningh y |
cancontributetot SN 2F &a0dzRSyGaQ | OKAS@GSYSyluo !fazx>
in terms of ascertaining the impact of using such trend innovation in education and its effect
2y & G daBhieyementperformance, motivation, academicengagement andearning
autonomyby carrying out a questionnaire. The researcher also believes that using qualitative
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data could help when attempting to understand the phenomenon of flipped learning by

tAAGSYyAyY T

paradigm is pragmatism, the researcher employed the data tools that can ensure a deeper
and richer understanding of flipped learning and its potential to promote students learning
experiences, as well as fulfilling the aspirations of etgcand policymakers in education.
Morgan (2007)terms pragmatism as a paradigm of choicesthere are many complex

choices available to integrate the strengths of the qualitative and quantitative methods based

i 2

on the nature & research

The deductive research adopts a quantitative paradigm, whereby the researcher can
reach some theoretical conclusions by gathering evidence based on numerical measures. The
model can be beneficial in terms of studying the link between variasidsmaking predictive
inferences. In the current study, this approach can inform the researcher if there is any impact
of the dependent variable, which is the learning environment, on the independemdbles,

& (0 dzR S Yidade@icerydgénieat, Yadtivation and learnirautonomy, which

AdS oD

carried out in the form of methods mentioned early. On the other hand, the inductive
research adopts a qualitative paradigm, whereby meaning is produced to be construed from
0§KS LJ NI A OA (Rauscher and Graefield,J2009)id approach was applied to the
current study in order to understand how students could be motivated and engaged whilst
experiencing two different learning environmentdvioreover, it was necessary to
comprehendhow they perceivd their achievements and autonomolesarning.Thesewere
achieved by inviting students to share their experiences and perspectives of the two different
learning environments, which serves to give more explanation about the resilts
guantitative data in terms of testing the impact of thgervention.Hence, this mixed method
strategywasthe most beneficial form for the currerdtudy, asit helped todeterminethe

howflipped learning approack & ST F¥S Ol dzI £

LI NG AOALN yiaQ SELISNG Begréséarch y R

dzLJ2 v

KS 20SNJI f f

viewsregardingtheir learning settingThe research dggn is illustrated in Table 3.1

Table 31: The Research Design of the Current Study: Concurrent Embedded Mixed
methods Design

Research
Questions

Type of
Data

Methods and research
instruments

Data Analysis

Finding

Result

86

i K

t

[



Q1 QUAN Pre-post Test SPSS Test @

Questionnaire hypotheses é

Q2 QUAN Questionnaire QUAN: SPSS| Test %

andQUAL | Semistructure interview | QUAL hypotheses 2—'8:

Focus group thematic And answer 2

analysis Q2 g

Q3 QUAN Questionnaire QUAN: SPSS| Test E

andQUAL | Semistructure interview | QUAL hypotheses | §

Focus group thematic And answer .g

analysis Q3 ?_E

Q4 QUAN Questionnaire QUAN: SPSS| Test E

andQUAL | Semistructure interview | QUAL hypotheses %

Focus group thematic And answer g

analysis Q4 é

Q5 QUAL Semistructure interview | Thematic Answer @ §
Focus group Analysis

3.3.1 The Type oMixed-methodsAdopted in thisResearchSudy

Furthermore, including both quantitative and qualitative methods without explicitly
mixing the data derived from each is not a mixed method; it is just a collection of multiple
methods (Creswed Clark, 2007). A strong mixed method design serves to effectively explain
the strategy of how to mix the data in terms of timing and weighting (ibndleed, heaspects
that influencemixedmethodsresearch are timingweighting, and mixingCreswell,2009;
Creswel& Clark, 2011 The design of procedures of mixed method approach is based firstly
on the timing of the quantitative and qu#dtive data collection, which can sometimes be in
phasesi(e.,sequentia) or when gathered simultaneously€., concurrenf). Additionally the
mixed method desigis changedy the different phases of bothuantitative and qualitative
data that depend orthe weight or priority of the designThe researcher and the audience
used for the purpose of the study, and what the researcher seeks to highlight in the study are
all factors that determine the weight or priority for one type of daGaéswell & Clark, 20).1
Thirdly, mixing refers to whetwo types are connected, which occurs when the quantitative

and qualitative methods are connected between the first phase when data is analysed and

87



data collection in the second phase. Mixing can also refer to whether two data types are
integrated or embeded (Creswell & Clark, 2011 The last aspect of the design is the
perspective theorising or transforming in terms of whether the study is guided by a theoretical
perspective and whether it is explicit or implicit. The design of this study applied thesetsais

to find out an appropriate design ahixedmethods(see Table3.2). According taCreswell

(2009), there are six types ofixedmethodsdesign, including:

1- Sequential Explanatory Design

2- Sequential Exploratory Design

3- Sequential Transformative Design
4- Concurrent Triangulation Design
5- Concurrent Embedded Design

6- Concurrent Transformative Design

Table 32: Aspects to Consider in Planning a Mixetkthods Design

Timing Weighting Mixing Theorising
No sequence Equal Embedding Implicit
Concurrent

Based on the four criteria indicated by Creswell (2009), the researcher applied the
concurrent embedded strategy, which is one of six mixed method designs introduced by
Creswell (2009). This strategy was used in this stadgddress different research gqagons
needing different types of data. The concurrent embedded strategy allows the researcher to
collect the data concurrently; in other words, the quantitative and qualitative data gathered
at the same timelt was difficult for the researcher to revidite field where the study is
carried out a number of times for the purpose of collecting his data. As Creswell mentioned,
this option is recommended in case of difficulty to revisit the field for data collection (2009).
In addition, the concurrent embeddestrategy allows the researcher to embed qualitative

data within a larger quantitative framework or to embed quantitative data within a larger
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gualitative setting (Creswell 2009). In this study, the qualitative method was embedded in the
guantitative framework, which was quasxperimental, in order to address different
guestions ¢ee Figure3.1). Comparativelythe qualitative datataken from both thesemt
structured interviews and focus group weutilised forthe first research questio, which
functioneR Ay O2yadzyOlA 2y & duanktative KirlinggaddSpiodided? vy I A NJ
additional points from the students in relation to flipped learning and how it affects their
achievement inComputerScience Additionally, theinterview and focus groumualitative

data helped to support the quantitative results taken froesearch questios2, 3 and 4

which provided additional detailsof how flA LILISR f S Ny Ay 3 | F¥FSOUa
motivation, engagement and helps them to becomeadmous in their learning process
Moreover,the qualitative datehelped to determine the perceptions of the studemtsegard

to the flipped learning setting andon-flipped learning settingsin addition, the time for

collecting the data was almost trsame for both quantitative and qualitative data.

QUAL

QUANT

|
v

Analysing and Finding

Concurrent Embedded. (Creswell, 2009)
Figure 31: The Design of the Current Mixed Method Study QUANjual

3.3.2 QuasiexperimentalDesign

The research design for quantitative method was opgagierimental design. This
design is used because of the difficulties to assign the participants randomly in groups (Cohen,
2018), either for ethical or practical concerns (Stu&riRubin, 2008). It isifficult for a
researcher to ask a school to assign students into groups as the schools have their own
strategy of dividing the students into equal groups. The geaperimental design was
applied given the aim of the study which was to measure the impéadntervention {.e.
FEALIWSR fSIENYyAy3ao 2y &addzRSydaQ tSFENyiAy3a SEL

namely control and experimental. This design also allowed the researcher to utilise different
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methods to address the research questions; then, tgults were collected using different

methods in order to be interpreted for the whole study.

There is more than one type of quasiperimental designs (Or@roup Pretest-Post
test Design, On&roup Postest-Only Design, The Nesquivalent Control Groupesign with
Posttest Only and The Neaquivalent Control Group Design with Rest and Postest)
(Cohen, 2018)The current study applied a naguivalent quasexperimental design Pre
test and Postest (see Figure8.2). Thenon-equivalent control group design with ptest and
post-test has been described as a frequently utilised qleapierimental design in research
within the field of educatiorfCohen, 2018, p.407This is commonly relevant, as students are
placedinto groups (i.e., classs) within their schools and have been shown to share many
characteristic§Best& Kahn, 2006). While neequivalent groups may not be preferable, non
SlidzA @ £ Sy 3INRdzLJA KIS 06SSYy RSEONHBBRASI & G0 !
matching is often impossible for practical reasons, researchers usingaawaalent groups
should select samples from the same population, as well as selecting samples that are as
similar as possible (Cohen, 201i8gnce the researcher included two palel classrooms. In
the quasiexperimental research design, the efficacy of the flipped learning approash
examined by involving two parallel groups of students out of which one belongeddo-a
fippedf S NYyAy3d aSGiAy3a aO2yiNRBffSR 3INRdzLXE | YR
GSELISNAYSY Gt 3INRdzZLE @

Experimental group O1 X O

Controlled Group O3 Oy

Figure 32: O1: Pretest O2: Postest O3: Pretest O4: Postest X: Treatment (FL)

The study investigated two learning environments: the flipped learning environment
and thenon-flippedlearning environment. The fact that different groups were chosen in the
experiment enhances the analysis, resulting in a better understanding of the efficacy of the
flipped learning approach. Adorementioned, the current study used the gsirexperimenta

design with gre-andpostteststrategy2 ¥ Rl G O2f  pédfdrhahctlevalF asa (i dzR Sy
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implemented by Shapleyet al. (2010). Thisdesign providedthe researcherwith the

opportunity to determine theimpact by analysing the differences between before and after

the intervention.In addition, this design allowed the researcher to collect data by employing
jdzSaidA2yylFANB GKAOK YAIKG KSELI G2 RSGSN¥YAYS
achievementacademicengagement, motivation, aniearningautonomy: Furthermore, this

design enhanced the validity of the study and ensured the two groups were parallel.

Theexperiment was carried out for almost two months. As shown by Clark and Sugrue
(1991), eightweeks, which is equivalent to more than the half of a term, is the duration for
the novelty factor to fall to a minimum point. It can also be observed that this novelty may
impact on how both students and teachers interact with new technology as timesetap
(Chwo, Marek & Wu, 2016). It was also found in previous studies that there were attempts to
examine the impact of flipped learning but they were limited to two we@earis 2017) three
weeks(Chen, 2016)and six week@hagat et al., 2016)n this study, the researcheoléected
the quantitative data using @re-and posttest to measure the impact of the learning
F LILINER F OK 2y &0 dzRSy (i & Q achdorkideraiémedt, ynbtivatidlSaNdF 2 NJIY |y
autonomous learning. Also, this use pife-and posttest instrument might icrease the
validity of the study (Dimitrov& Rumrill Jr, 2003). In addition, the researcher used
jdzSaidA2yyl ANBa (2 SELX 2NB aGdRSYyGaQ LISNOSLI A

3.3.2.1 Applying theDesign to theQurrent Sudy

In this study, the researcher conducted a guasgperiment to find out which learning
environment flipped learning ononlippedlearningA & Y2 NB STFSOUA GBS Ay
achievementperformance, academiengagement, motivation antkarningautonomy. The
teaching approach was the intervention whereby the flipped learning was applied on the
experiential group and thaon-flippedlearning was applied on the control group. The aim of
the current study was therefore to examine this intervention methadorder to clarify
GKSGKSNI GKSNBE A& | aA3ayAFTFAONy(d Rperfofmami&sy OS A
academicengagement,motivation, andlearning autonomy between flipped learning and
non-flipped learning. To conduct this, the researcher used the diagram below, according to
which group 1 is referred to as the flipped learning environment and group 2 asdie

flipped learning. This preand posttest nonequivalent groups design was applied to
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determine which learning environmentfluencesstudents learning a&Computer science
course. The students in group 1 experiet@gpped learningwhereby they accessed online
pre-classroom materialand then attended the classroom involved in collaboratievities.

The students in group 2 exposedrton-flippedlearning with the teacher delivering the same
materials as their flipped learning counterparts, and then depending on the classroom time,
the teacher gave the students certain activities. Also,stuelents should do their homework

before next classroom meetingdeFigure 33).

N
N

Figure 33: The Current Experimental Design

The table below3.3)shows that two groups were exposed to the same subjects. The
independent variables were teaching and learning practice of flipped learning, while the
RSLWISYRSyYy Ul @FNARIOfSa AyOf daklavements,Sperforfadcet 27T

academiengagement, motivation and autonomous learning.

Table 33: Syllabus of the Computer Science Curriculukdnit 1, 2 and 3

Week Unit Flipped Non-Flipped
Learning Learning

1 Unit 1: Open sources and Linux systems

What are open sourcesThe concept of open resources
and closed resources licenses n n
Advantages of open sources
2 The potential of usingpen-sourcesoftware n n
Copyright
Plagiarism
3 What is Linux n n
How to install Linux
Identify the Linwinterface
Linux Applicationfor Office
4 Unit 2: Multimedia n n
Introduction to Multimedia
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The concept of multimedia- its importance - its
components

5 Multimedia use areas n n
Production stages

Software to create and edit multimedia files
6 Unit 3: Design and manage website and social media | n n
Introduction to social media

Definition of website management software on tl

Internet

7 Steps to create site management software n n
Advantages of using site management software

8 How to writecontent through site management softwarg n n

Examples of sites and applications that use
management software (blogging + sharing resources
others)

3.4The Flipped_earningDesign and Implementation

The current researcivasconductedn thefirst term of the academicalendarin Saudi
Arabiaof the academic year 2019, farperiod ofeight weeks during August November.
TheComputerScience course specified in this study is one compulsory subject for high school
students and the curriculum designed by the MinistryEdfication (MOE) In this course,
different concepts and topics @omputerScience are taught and the three units coein
the current study were: Open Sources and Linux Systems; Multimedia and Design; and
Manage the Website andocial media In the current research, the main teacher and
researcher created the course materials using the course textbook. Further, thrsecou
textbook helped to source the different activities, based on theaching aimsfrom the
different weeks All these materials were assessed by two otGemputerScience teachers,

as well as two experts, in order to ensure that they covered the ainacdh @nit.

This sectiorhasdetailed both the flipped andnon-flipped learningformats. Flipped
and non-flipped learningare different fromeach otherin relation to hownew contentis
presented to students and in how the activities are undertakelippedearningis not just a
different method that provides interactive prelassroom activitiedut it also requiesmore
careful consideration about classroom instructoh has be@a noted byMoffett (2015)that
a teacher is required to take decisioalgoutthe elements taught outside the classroom and

what is put into practice within it prior to implementing flipped learnimgdeed, there are
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both inclass and oubf-class activigs within the concept of flipped learning, and thus,
students need to be able to use bgpne-classbom and inclassroom guidelinet® work in a
dynamic manner In the current study,during the pre-classroom phaseeach weekthe
teacher provided the students witbhort instructional videos that explained the concept of

the lesson and the teacher used the online discussionetoablethe students for more
interaction with classmates and the teach&lso,the online quizzes werused inthe pre-
classroom phase; this coincides with Roehling (2017, p.6), which states that a teacher needs
to provide students with the possibilities to learn base information outside of a classroom
setting, andonline quizzesalso help to assesstudentd Q  Suadistandiybid). All

these online learning materials were uploaded in an online platfitted asd a | NJvAidh £

isbased on a learning management system.

Moving to the classroom phase, the teachermallyused the first five miates for
Q&A, in orderto ensurethat the studentswere clear about the foundation knowledge that
could help them to engage in classroom activit®absequentlythe teacherprovided the
studentswith well-defined guidancdi.e., worksheet) for classroom activities. The classroom
activities were a form of collaborative argtoblemsolving activities and each of them
depencedon the course textbogiased oril KS R A T F Qb Yhé usg & hdséxygpe
of activitieshelpsto apply active learningwvhichis one of the aims othe flipped learning
approach (Bergmani& Sams 2012 Hamdan et al.2013 Burke & Fedorek 2017). The
students worked in small grgs of 4 or 5 irthe Computerlab and each groupadaccess to
a Computer Comparatively the non-flipped learninggroup coverer the same units anevas
based omatraditional lecturersetting that followedthe classroonactivitieswith homewaork
outside of theclassroomthis is theknown as théHormakway ofateaching methodasused
by the teacher involved in the current studjable 34 presents the different components
that are found in bottFLGandNFLG.

Table 34: The Different Components of the Flipped and Né&itipped Learning

FL NFL
CourseDuration 8 Weeks 8 Weeks
Number ofCassPer-week Threeper week (45Mins) Three per week (45Mins)
OnlinelLearning Yes No
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OnlineDiscussion

Yes

No

Out-classroomHomework

Studying the onlinelearning

materials

Completing pen and paper

homework.

TeacheRole

To facilitate, monitor and
evaluate the new knwledge

To provide knowledge and
evaluate new knowledge

Working withGroup

Yes

Yes, practical lessons artd

depend on the class time

3.5 ResearcHnstruments

The current research aimed to investigate the impact of applying flipped learning

approach on achievementnd performanceof Saudi high school students inComputer

science subject, and on the&tcademicengagement, motivation and learnirgutonomy.

Thus based on the research questions, four research instruments were employed. The test

instrument was in the Arabic language and the questionnaires, interviews and focus group

guestions were in both Arabic and English but carried out in the Avalogon. In Figure 34,

it can be seen how the research instruments answered each research question.

QL1To what extent did Flipped
F FFSOU

[ SFNYAyS

achievement in the firsyear

high school in the Computer

science subject?

Q2To what extent did Flipped
[ SIENYyAYy3

motivation in the firstyear high

school in the Computer science

subject?

Q3:To what extent did Flipped
I FFSOL

[ SFNYyAy3
academic engagement in th
first-year high school in the

Computer science subject?

Q4:To what extent did Flipped |
F FFSO

[ SINYyAy?3
autonomous learning in th
first-year high school in the

Computer science subject

Q5:How did the Saudi high

school students perceive their

learning experience in flippe
learning classroom and Nen

Flipped learning classroom?

F ¥¥SO

uPrepost Test
wQuestionnaire (ltem no. 233)

wQuestionnaire (Item no.343)
wSemistructure interview
wfFocus group

wQuestionnaire (ltem no.-10 )
wBemistructure interview
ufFocus group

wQuestionnaire (ltem no. 122)
wSemistructure interview
wfFocus group

wSemistructure interview
ufFocus group

Figure 34: Research Instruments
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3.5.1 Pre- and Post-Test

The researcher applied th@e-andposttest design approach to a quaskperimental
design. In this instrument, the researcher assigns intact groups the experimental and control
treatments, administers a prest to both groups, conducts experimental activities with the
experimental groumnly, and then administers a pestst to assess the differences between
the two groups (Creswell, 2012). One of the aims of this study was to examine the impact of
FEALIWSR fSENYAY3I 2y { | dzZRA Gommpufersubjécks 2TR fitsa U dzR S y
NE&SI NOK¢RAzBELUEE2BEGSYl RAR CfALIWISR [ SENYyAyS3
in the firstyear high school in th€omputerscience subjeét ® | OO02 NRA3O), @ 2 6/ 2
researcher can use certain tests to measure student achievement. Thus, the researcher used
the pre-andposttest instrument with an experimental group and a control group to identify
any differences in student achievement in both groups. In teaidesigning the test, the
teacher and the researcher attempted to design a comprehensive test that covers the various
units of the curriculum during the experiment. They followed a sepleaises process that has
been suggested by Buffum et al. (2015) teate a valid and reliable test instrument. The
process can be used forpre-and post-test, addressing the open need @omputerscience
education research for evaluating the strengths of a given intervention (ibid). The seven

phases are as follows:
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|dentify the purpose of the test

Define the construct of interest

Prepare the test specification (Test formats)

~N

Generate the test items

J

Conduct a formal review for validity of candidate!

~N

Pilot the test items with a representative

J

~N

lteratively refine and rdest

J

) S < € < £ < ¢

Figure 35: A Severphases Process to Create a Valid and Reliable Test Instrument suggested by
Buffum et al. (2015)

In the first phase, the purpose of usipge-and post-test was to determine whether
FEALIWSR fSENYyAy3a O2dAZ R KIF@S +y AYLI OG 2y
Computerscience subjects by observing any perceived differences on the dependent variable,
which is the student score in both the expeantal and control groups. As for the second
phase, the test was constructed based on the learning objectives o€tmputerscience
curriculum. The test covered the concepts and facts taught during the experiment. In the third
phase, which involved prepag the test specifications, there are many options in terms of
the test formats; thus, the test was built using the multioleoice format. The multiplehoice
test is a straightforward to grade and is scalable to many students (Beffan 2015). The,
the test was generated and conducted using a formal review withGemputerteachers.

The researcher conducted a piktudy,and the test items were piloted with a representative
sample. As for the last phase, the researcher refined the test by demsgy the feedback
from the experts and pilot phase. The procedure of this instrument entails that the students
are given the test at the beginning of the experiment and then have the same test at the end

of that experiment (seéA\ppendixF).
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3.5.2 Questionnaires

In the currentstudy, the researcher employed the questionnaires to compare the
students' perceptios towards their achievemest and performance in two learning
environments in orderto extendtheir understanding of the resigiof the pre- andposttests
to addressResearctQuestion One. In addition, the researcher employed the questionnaires
to addressResearctQuestion Two, Three and Fouhese questions aimed to examine the
AYLI OG 2F FEALWISR SFENYyAyYy3d DiatichaodeSyinga Q | Ol
autonomy There is also a section in the questionnaire that addrestudent perceptions
toward flipped learning approach in botthasesj.e., in-classroom and prelassroom. The
researcher utilised questionnaire because of its potential to assess attitudes and offer
LIN} OGAOLFE (y26ftSR3IS | 62dzii LI NICbHer 2008)t@lsoQ S E LIS
provides animpartialwag ¥ O2f €t SOGAyYy3a RFGIF GKFG Ay 1 SSLAY:
thoughts, perceptions and attitudg®ryman, 2016)To put it simply, the role of researchers
is to gauge various types of characteristics by means of gquestionn@i@mson&
Christensen, 2013)Thus, use of the questionnairedlowed the researcher to gain better
AyarakKida Aya2 GKS AYLI OG affeverfientA hdtfddniancel S NI/ A
academicengagement, motivation and autonomousarning which investigated further

using the qualitative data.

It is possible, howear, that questionnaires result in some limitations as in the
potential for respondents leaving some questions unanswered, or the probability for a lack of
truth in some responses, and the duration that the data analysis may(B#kenan, 2016)
Nevertheless, the current studysedboth quantitative and qualitative datavhich means
that the data ofthe questionnaires can be enhanced by interview and focus group data. In
addition, the existence of the researcher through all stage of the collecting questionnaires
seemed to be rduce the limitation by introduces the important of the questionnaites
students and help them if therare any confusing or unclear questiorse¢ Data collection

procedures Section B0). Indeed, carrying pilot study and introduction session telpful.

Thelj dzZSAGA 2y Yy ANS 61 & dzaSR (G2 Ay@SadAalridsS
environment andnon-flipped learning environment. For the purpose of this study, the

researcher adopted a structured questionnaire in order to gain specific détah proved to
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be a useful measure in the data analysis process (Cohen, 2019). Overall, some items were
adapted from the literaturd AranoOcuaman, 201,0Feri et al., 2016; Burlk& Fedorek, 2017,

Zainuddin& Perera, 2017; Zainuddin, 2018), while othersrevgenerated for the present

study. To start with, the researcher provided a specific review of literature on flipped learning,

with the focus being onfive NSt I 6 SR FaLISOGay perfdaRddceli Qa | (
motivation, academicengagement, and learningutonomy. In addition, based on Cohen et

al. (2011)the new generated items were directed in relationttee sdzR & Qa 202S OO0 A BS:
3.5.2.1 Questionnaire Design

The aim of the questionnaire was to examine the impact of flipped learning on
aGdzRSy G aQ lexrging adonamy AghiEvement andacademic engagement by
comparing the data from two groups: a flipped learning group antflipped learning
group. Thequestionnaire was divided into five main sections, including general information,
motivation, learningautonomy, achievement,performance and academicengagement.
However, there were two more sections for the flipped learning group; there nedeged to
A0dzRSyGaQ LISNOSLIiA2ya (26 N¥sge Apgedix GF The LILISR
guestionnaire mainly consisted ofosed questionswhich was useful for the current study
aims. As stated by Cohen (2019), using this kind of questionnairesalle researcher to
compare across the sampled groups. Furthermore, it makes it easier for the participants to
respond at leisure (ibid). In fact, such valuable selection could be the answer for participants
like students who may find it difficult toel with openended questionsThe questionnaire
included 48 items for the two groups: the flipped learning group anchthreflippedlearning
ANRdzLJd CAGS aSO0tA2ya SYIFyYylFLGSR FNRY GKSasS Ad
motivation, learningautonomyX & (i daRhByeinén@performance,a (i dzR Schdei€

engagement.

Section Onénvolved six items, including collection of general information about the
students, such as the level of experience in using technology in education and the subjects,
accessibility in terms of using the internet, preferences as to which devices to uséend
place at which they often use the internet. These items allowed the researcher to gain brief
information about equality between students when using the internet, especially for the

flipped learning group, where the students needed to use technology the internet.
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Gaining this general information could help the researcher to determihether issues of
access to technology devices and the internet affect the result of the intervention (flipped
learning) In previous reviewshe difficulty of accessmthe technology and internet was
mentioned as one of the challenges faced by the students in their flipped learning
environment, which could threaten the implementation @f flipped learning design

especially the prelassroom learningvhich is online.

SectonTwd A YSR G SEI YAYAY3 lebehstSy adoptidgkes yethsi Q Y 2
from the literature. There were ten statements in the form of-pdnt Likert scale (SA-N-
D-SD). These were divided into five items to measure intrinsic motivation and five for extrinsic
motivation. These items were used in tlsudy by Zainuddinand Perera (2017) who
measured students' motivation in a flipped learning context. They constructed the motivation
scale based on seffetermination theory and used five items for intrinsic motivation
including competence, autonomy amdlatednesswhich are consideed to bethe base for
intrinsic motivation according to setfetermination theory(Ryan& Deci 2000). The second
part of this section was five items for extrinsic motivatievhich were also was designed
based on seltletermination theory. Furthermore,this scale was discussed with experts
including the supervisor to ensure its validity of se¢ Section 3.14.2. The intrinsic and

extrinsic motivation were reviewed idepth (seeSection 2.6.1)

Section Three was to exaniin 0 KS &G dzRSy (aQ Fdziz2zy2Y2dza f
items from the literature, which were also in the form of g&int Likert scale. Section Four
glda RSRAOFGSR G2 YSFadaNAy3d aiddzRSyGaQ LISND!
achievement in th&Computerscence course. This section, along with the other gmnel post
G6Saitsz ¢ra AYyGSyRSR (2 laairald GKS NBaSkNOKSNI
performance in the two learning environments. The last main section in the questionnaire
FOGSYLIWGSR (2 2 casafevdkeSgagemdt irithe danSHa-paintlikert scale
(Very Often Often- Sometimes Never). As mentioned above, these were the five main
sections for the groups, and they carried out tféer the experiment.The other two sections
GSNBE YSIyd G2 | RRNBaa O HsSlipped ldamiBg exgetenceésSrNI S LI
both phasesi.e.,in-classroom and prelassroom. They were designed in two forms; the first
12 items were based on the-fwint Likert scale and last question was to rate the most
effective element in the design of apffied learning approach
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3.6 The Qualitative Methods

The qualitative methods were employed to gain ardepth understanding of the
impact of flipped learning on Saudi students in terms of tla@ihievement, performance,
academiengagement, motivation ankarningautonomy. As mentioned by Giannakos et al.
(2018), when it comes to studies carried out on the flipped learning approach, it seems that
there is not much attention given to qualitatia@iented studies. In addition, qualitative data
can also beised to complement and augment data from quantitative method (Palinkas et al.,
2011). Thus, the researcher employed two data tools: namely interviews and focus groups.
By applying these qualitative tools, with the interview method as one of the populanodst
in social science research (Packer, 2011, p.42), the researcher was able to understand more
lo2dz2i GKS aiGddzRRSyidiaqQ fSINyAy3a SELISNASyOSa |y
research results. The fate-face interview might allow the researcher gove students more
freedom to express their views, while the focus group, given its nature, could allow
participants to probe their views. These two research methods can yield very rich data about
students' views and practices (Xerri, 2018). In addittbry were employed together with
different data instrumentsin order to performtriangulation and to validatahe findings. It
seems that these two methods are similar, but the current research employed them so that
their advantages could be exploited tbtain richer and more relevant data. According @
Nyumba et al., 2018)there seem to be some similarities betweércus group and semi
structured interviews in terms of their potential for revealing people's views and beliefs. In
O2yGNY &l GKS&@ &4SSY (2 RATTFSNI airdyoePoA OF yif
O2y iNROGdziAZ2Y® LY GKS AYOGSNBASgAaA:I GKS NBaSI NI
indicates that the researcher is raising queries, dictating the various aspects of the discussion,
or interacting withrespondentsone at a time. In a fous group discussion, however, the role
2F F aFFOAEAGEHEG2NE 2N I &aY2RSNJI Lot gllitatvé | & & dz

tools have the potential to yield valuable data.
3.6.1 Interviews

An interview is simply defined &I @S ND | gi, ofiey facs tJaée) though the
telephone may be used, in which an interviewer tries to elicit information, beliefs or opinions

from another perso@ 0 . dzNJfitddin Kurgedh) 2011 hekey aim of the interviews is to
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provide richer and more exhaustive qualitative data after completion of the questionnaire
process. Interviews are thus preoccupied with exploring issues that have not been covered or
answered sufficiently through questionimes. The researcher employed the interview for

G NA2dza NBlFazyax AyOftdzZRAy3a 3IAFLAYAYy3a |y dzy RSN
different learning environments, evaluating the value of flipped learning overflipped

learning or the opposite, and A 3Kt AIKGAY3I GKS RAFFSNBYyOSa 0Si
stated by (Creswell, 2012), interview allows for a discussion of the meanings and inferences
about the world in which the interviewers and interviewees live. They also allow these
participantsto voice their own opinions and concerns about certain situations and issues.

Using this qualitative data might complement the quantitative data in offering an
understanding of the extent to which flipped learning can impact on Saudi students and in
gainhg a deep understanding of the implications of applying this learning practice with
students. This use of different data types on the same phenomenon, which is known as
triangulation, could make the investigation more valuable and credible (Cre&w€lbk,

2011), which increased the credibility of this study.
3.6.1.1 SemistructuredInterviews

There are five types ofterviews including (i the structured interview; (ii) the semi
structured interview; (iii) the unstructured interview; (iv) the ndirective interview; and (v)
the focused interview and the current research employed ssimictured interview. In this
interview, the researchedetermines the topics and questions; however, while the questions
are openended, the wording and sequence are based on each individual respondent and the
answers they provide, using prompts and probes. The researcher used thestsectured
interview mehod that conducted with students from the experiential groups and control
groups in order to gather the relevant qualitative dabadeed, asemistrucured interview
allows aresearcher tocompare between different.J- NI A OA LJ- vy iviic beNefita L2 y & S
from the diversty and flexibilityin individual answergBurns, 2019 Thus, the interviews can
KSf L) GKS NBaSIFNOKSNI I RRNBaa (GKS ljdzSadAazya |6
SELISNASYOSa o0& O2YLI NRAY3I K SereicindziRt&dymitebeth NB & LI2
the experiential groups and control groups to gain further insights into the experiences and
perceptions of the participants. A sesstructured interview allows views and thoughts to be
expanded upon during the interview process fBeombe, 2014).
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The semsstructure inerview allows the interviewees to ask an interviewerclarify
more, particularly when they do not fully comprehen@bid). In addition, as stated by
Denscombe (2014), it is possible for the interviewer to rearticulate or repeat the question or
offer a similar example. Indeed, this type of interview allowed the researcher to ask the
students questions and based on theanswering ask deep questions. There are four
dimensions covered by the interview questions, including academic engagement, motivation,
achievementperformance,and autonomous learning. For the purpose of the current study,
the research questions were ilised by the researcher so that he could embark on the
research interviews. This was done after some extensive discussions with the main supervisor
and a research assistgrdas the aim had been to remova@nguage ambiguitandto ensure
significancewas povided towards the mainresearch aregswhich proved to be a useful

approach to determine and deal withotential problemgsee Appendi).
3.6.2 FocusGroup

One of the types of strategy in qualitative research refers to focus groups according
to which perceptions, viewpoints or attitudes towards certain ideas, or a topic, product,
subject, service or proposal are investigated by means of a free and openudidiegveen
the different members of a group and tlmesearcher Kumar, 2018)which, in turn, will be a
stimulating factor forseveraldiscussions among the group members. Through focus groups,
the researchecanl G G F Ay |y dzy RSN& (I yviewsyréharding Bodedheyll K S &
want to learn (Bryman, 2016). Moreover, this is useful for the researcher in terms of
O2YLINBKSYRAY3I GKS LINIAOALI yiIQa O2YYdzyAOF (A
Another equally important issue for the researcher waséable to understand and get close
to this type of communication in order to monitér (i dzR &spdndeS and reactions towards
Computer Sciencelearning experiences when instructed within two different learning
environments, as it was hard to formulate a holistic idea about this specific type of data using
only interviews and/or questionnaire. When carrying out the ssiniictured interview, the
students were requested individually to voice their opinions about a specific topic and their
motives for such views; by the same token, focus group provides a wider scope for students
to challenge each other and question their motives for upholding a sedginion (Bryman,
2016). Using the focus group platform allowed all participants the opportunity to share their
thoughts and get involved iseveraldiscussions. For the current study, the focus group used
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to enrich the findings and provide the reseamglth a thorough vision of the effect of flipped
f SENYAY3I 2y aiGdRSyGaQ fSIENYyAy3a SELSNASyOSa
interviewing and questionnaire are also useful for triangulation with focus gr¢Gpsen,

2018)

In fact, itis possible for students to have diverse takes on the learning process, which
is demonstrated through group discussions. Such discussions allow them to voice their
opinions about the various aspects of learning environment be it flippedflippedthat may
be hard to obtain from other data sources. According to Bryman (2016), it is crucial to adopt
this type of data collection when studying the variety of opinions. Furthermore, focus group
can be useful in terms of eliciting a whole range of diverse opgof relevance to a specific
topic (ibid). Therefore, the researcher applied this approach to gatdepth insights into
aGdzRSyiaQ SELISNASyOSa FyR FiddAlGdzRSa (26 NRa
identify the areas most highlighted by diféart students recalling their own learning
experience in either the flipped learning mon-flippedlearning environment. Given the time
constraint, there were one group for each of the learning environments; in other words, one
for flipped learning and onér non-flippedlearning. One could focus on a small number of
groups as more groups might lead to exhaustive analysis and becom&admseming. As
claimed by(Bryman, 2016) having more groups can be a waste of time for researcher. It is
worth arguing that a small number of groups, combined with other research methods, might

be worth the while.

The size of the group was five, as suggested by (Mcegah,1998). The resarcher
had to select the number and the size of the groups in order to exploit the benefits of the
focus group with the least effect on the research progress. As a matter of fact, the selection
of the group was underpinned by two factors; namely time aegburces, since the addition
of more groups could make the analysis process even more complex (Bryman, 2016). In terms
of the questions asked of the focus group, they were based on the research questions; more
specifically, they were geared to motivate dants to relate to their individual learning
experiences (ibid). Broad questions were utilised by the author in order to stimulate

discussion (See Append)x
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3.7 Back Translation

The current study was carried out in Saudi Arabia and the first and mtghguage
of the researcher and thparticipants is Arabic. Thus, the researcher had to create an Arabic
version of research instrumentsjestionnaire,interview and focus groumuestions). The
backtranslation technique was applied for questionnaire and questions of interview to
ensure the accuracy and truthfulness of translation. This technique is the most common
procedure for translatingTsang et al., 2017t simply refers to the translation tfie original
version of the instrument (in English) into another language, such as Chinese, wiasiskad p
to another party that does not have access to the original English copy. The third party
undertakes the translation of the Chinese copy back into English (Cohen 2018). Such process
is more effective tharthat followed bythe bilingual translators tnaslating into their native

language (ibid).

In the current study, the English version of the questionnaire was translated into
Arabic by two PhD students in applied linguistics whose mother language is Arabic; then, two
other PhD students in the same di@dne but from another university translated the Arabic
version of the questionnaire back into English. A comparison between both English versions
of the questionnaire was carried out to assess the accuracy of the translation. In addition, the
researchersent the Arabic version to an expert in an Arabic country who had graduated from
the UK to edit the language structure and relevance to the participants. Subsequently, various
charges were introduced to the origin@rabic version of the questionnaire folling the

pilot study, which resulteéh the secondrersionin Arabic
3.8 Patrticipants

Identifying the participants and places plan to study is one of the steps in the data
collection process (CoheR018). This study aimed to identify the impact of flipped learning
2y & ( daBhfyeinentQ academic engagement, motivation and learning autonimy
Saudi high schools by drawing a comparison between two different learning environments.
There have not ben many studies focused on the flipped learning approach as far as high
school is concernedvost ofthe previous studies were done at the university lefAdharbi,

2015; ALRowais, 20148ernard, 2015; Bishop& Verleger, 2013;Caigaris et al., 2016;

10¢



McLaughlin et al., 2014; Shg& Chen, 2018, Zainuddin, 2018Giannakos et al., 2018)
Therefore, the researcher selected a high school located in Saudi Arabia. In June 2018, the
researcher contacted five schools and explained thieire of his study. Three of them invited

the researcher to give a presentation about the requirements of the study and the idea of
flipped learning. In August 2018, the researcher visited the schools and met with the teachers
and head teacher in each satloThey liked the idea of teaching using the flipped learning
but did not commit to implementing the learning approach in the long term. Fortunately, one
school in the Royal Commission at Jubilee City volunteered and offered to implement this
study on onegroup studying a range dtomputersubjects(see Appendix D)rhis school
divided the students into parallel classrooms. Therefore, the research carried out on two
parallel classrooms. These classrooms were divided into one experimental group, where
instruction was delivered using the flipped learning, and contreligs, who was taught using

the normal teaching approach. All participants were from the first year of high school and
their ages vary between sixteen and seventeen years old. They all had a copy of the
participant information paperdee AppendixE). In addition, they had the opportunity to

discuss lasminute issues with the researcher before giving their consent.
3.9 Sampling

The research design of the current research was mixed method, whichio@uthce
the research selection of the study samplecérding to Teddlie and Tashakk{2D09),a
mixed method study can use more than one kind of sampling. probability and
nonprobability). In addition, the mixed method sampling design is based on two dimensions
which are time orientation (concurrent vsequential) and the relationship between the
gualitative and quantitative samples (identical, parallel, nested, or multilevel) (Onwuegbuzie
& Collins, 2007). So, the current concurrent mixed method used nested samples, which
indicates that the sample padipants selected for one phase (QUAL) of the study represent
a subset of those participants chosen for the other phase (QUAN) of the investigation (ibid).
This sample design allowed the researcher to apply $wategies:one for QUAN and the

other one fao QUAL, with each having their own rationale.

Regarding the aim of the current study, the field work was carried out in a Saudi

context. The researcher contacted the Education Department of the Royal Commission and

10¢



some popular private schools becausetlwdir accommodation of LMS, which could make it
easy for the researcher in terms of the application of the flipped learning approach. In fact,
one school which is under the Education Department of the Royal Commission in the Jubilee
City, welcomed the resgcher and offered support to conduct his study. The purpose of the
current study was to investigate impact of flipped learning by comparing it mathflipped
learning inComputersubjects. The current study used a simple random sampling technique
as thesampling procedure, (Punda Oancea 2014). Such sampling technique is the most
basic kind of probability sampling, in which every section of the population has the option to
be included (Bryman, 2016). There were Gamputerclassrooms in the school and the
researcher randomly selected oaComputerclassrooms from the existing classes, whereby
one would be used by the flipped learning group and one byntheflippedlearning group,

with the study sample comprising 74 students. In this kind of sampling, all students in the six
classrooms &d equal chances of being selected. The researcher used a randomizer website
to allocate the sample which ag comprised ofroups 5 and 6. However, because of the
restrictions in school, the researcher could not assess the participants in group; they were
assessed based on the administration of the school. The school assessed the students based
on their evolution in the previous year and attempted to make all classes comparable and
equal in terms of the academic level of studerssg Table3.5). The samplsize included 74
participants that should far exceed the requirements for the minimum sample size needed
for statistical analysis. As recommended by Cohen (2018), a sample size of thirty is largely
considered to be the minimum figure of cases if investigaintend to utilisenumerical
examination on their datagven thoughit is not a big number and very significantly more

cases are required

Table 35: School Classrooms

Class/Ratind C1]| C2] C3| C4| C5] C6
Excellent 41 5| 4| 4] 6| 6
Very Good | 11]211|10) 21| 11] 10

Good 161 15| 18| 17| 15| 16
Pass 6| 5| 4] 5| 5] 5
Total 371361 36]37]37]|37] 220




The convenience strategy was chosen by the researcher as a procedure to be
implemented using a neprobabilistic sample from both groups for the qualitative methods;
namely, interview and focus group. According to the convenience strategy, the researcher
basically selects the sample from people who are easily accessible and conveniently available
and prepared to take part in the study (Onwuegbu&ieCollins, 2007; Cohen, 2018). The
researcher politely requested the students in both groups to participatbearnnterviews and
focus group. A total of 18 participants were interviewed, with 9 participants representing each
group; similarly, 10 participants were part of the focus group, with 5 in each group. Once the
teaching procedure had been explained to thedents, all the participants voluntarily gave
their consent to take part, with 37 in thd® and 37 in the NI&. In terms of the ethical issues
LISNIFAYAY3 G2 GKS LI NIHAOALI YGAQ LI NIAOALI GA?2
consent form lefore engaging to the study and prior to the start of the data collection process
AGaStTo 1a aKz2gy Ay GKS O02yasSyid FT2N¥s GKS (A

option to withdraw at any stage were fully explained.
3.10 DataQollection Procedures

The design of the current study was the concurrently embeddexedmethods
which was employed to investigate the impact of flipped learning on student achievement,
performance, academicengagement, motivation and learniregitonomy. This design aimed
to utilise the benefits of quantitative and qualitative to have a better understanding of the
research phenomenon. In order to do that, the quantitative approach was the major
instrument, while the qualitative data acted as a supplementaryrce for the achievement
of deeper insight of the quantitative results. The design of quantitative part was a non
equivalent quasexperimental design P#est and Postest. As such, the data were collected
before and after the experiment. In additiatie type of mixed method shaped the procedure
of data collection. According to Creswell (2012), in this design the quantitative and qualitative
data were collected simultaneously. For the data of the current study, they were gathered in
2019 between the 2" of August and the I8 of November. This section explains how the

process of data collection went.

TheFRrst Sep
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In June 2019, an online meeting was arranged between the researcher and the
teacher. The purpose of this meeting was to determine which weeks and contents of the
Computerscience curriculum to be included in the study. This step was to create a guideline
for the teacher to apply the flipped learning approach and to design instructional videos. In
July, the guideline was ready and sent to the teacher; then, the researcher and teacher started

designing online materials, including videos and quizzes.
TheSecond Sep

On the 2% of August 2019, the researcher visited the school and met with the school
principal and the teachein this meeting, the researcher received an introduction about the
available classrooms and how the school assessed the studentaxmarsallel classrooms
Regarding the purpose of the study, the researcher randomly chose class six and five by using
a randomised website. On the 2Bf August 2019, the school principal and the teacher were
informed about the outline of the study and aice of classrooms. The teacher was given the
final version of the guideline for educational content within flippedrning,and he was made

aware that the other classrooms would be taught using his teaching methods.
TheThird Step

On the 28 and 29" of August, the teacher and researcher reviewed for the last time
the online materials, including videos and quizzes and then uploaded them to the school

online platform https://sola.marefa.rcjschools.edu.sa/login/index.php

TheFourth Sep: Workshop outline

Date Objectives

- Explaining the purpose of the study: 20 minutes
1stof Workshop Part 1 - Demonstrating the flipped learning approach: 25 minutes
September

The teacher introduced
the researcher to the
students in group five

and six
2nd of Workshop Part 2 - Explaining to the students how to access the online platform:
September (https://sola.marefa.rcjschools.edu.sa/login/index.ph@5 minutes.
3 of Workshop Part 3 - Explaining the course content (videqaizzes): 30 minutes
September - Explaining how to use the website for discussion: 15 minutes
4t of Workshop part 4 - Asking students to practise and access the online platform and ex|
September the learning materials.
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| | - Open discussion and receiving any guestions from the students. |

TheFfth Sep: CollectingPre-Quantitative Data

The information sheet and consent form were distributed to the students in group five

and six, with a total of 74. In addition, the students were given another copy for their parent.

Date Step Objectives Note
- The consent forms were The students accounted fg
The 3 of collected from the students | 37 in the flipped learning
September who were then asked to bring| group and 37 in thenon-

i KSANIJ LI NEw&a ( flippedlearning group.

_ of September.
Collecting

The & of | data Part 1 - Carried out the praestfortwo [ ¢ 2 SEIl YA Y S

Septembet groups ns (37) for the flippe( scores in the two group
learning group and ns (37) fq before applying the
the non-flipped learning group| intervention.
at 8 AM

Note:we had to skip the second weblkcause there was a technical problem with the online
learning system, which related to the technical support team in the Education Department.
We had to wait till they could provide usernames and passwords for the students. For training
purposes, we gavéhe students temporary usernames and one password to allow them to
practise. The educational materials, in particular the videos and quizzes, appeatiee to

students on a weekly basis.

15h September Starting the experiment for 8 weeks to"lBovember 2019

Week Lesson Example ofContent
16™Sep The definition of open - ‘ s
sources =1
1 The concept of oper
resources and close(
resources licenses
1 Advantages of open source .
220dSep §  The potential of usingpen- | "~ ° G
sourcesoftware —W
f  Copyright = —
1 Plagiarism e
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29" Sep

=a =4 —a

What is Linux

How to install Linux
Identifying the Linux
interface

Linux Applicationfor Office

6t Oct

E R ]

Introduction to Multimedia
The concept of multimedia
its importance- its
components

]
ola
T

13t Oct

= =& =4

Multimedia use areas
Production stages
Software to create and edit
multimedia files

20" Oct

Design and management o
social networking sites

27" Oct

Steps to create site
management software
Advantages of using site
management software

3d Nov

How to write content through
site management software
Examples of sites and
applications that use site
management software
(Blogging + Sharimgsources
with others).

TheSxth Sep: CollectingData Part 2

Date Step Objectives Note
11t of Carried out the postest for the ¢ 2 SEI YAYS il
November two groups a8 AM performance in the two group

Collectingdata
Part2/Collecting

ns (37) for the flipped learning
group and ns (37) for theon-
flippedlearning group

before applying the intervention.
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12h of Postquantitative Carried out the questionnaire fo To investigad the
November | Data the two groups ns (37) for thg aGdzRSyGaQ |
flipped learning group and ns (3] motivation,
for the non-flipped learning group engagement and
via SurveyMonkey at 10 AM learningautonomy
before the intervention.
Carried out the questionnaire for ¢2 SELX 2 NB
the experimental group ns (37) vi perception toward
SurveyMonkey . .
flipped learning
The 1% 14h Faceto-face interviews ¢2 SELX 2NB
16h of ns (9) for the flipped learning grou experiences in two
November Collectingdata and ns (9) for thenon-flipped learning environments
Part2/  Collecting learning group flipped learning and
Qualitative Data They carried out in each mornin non-flippedlearning.
for 3 days
The 1% and Two focus groups ¢2 SELJX 2NB
18h of ns (5) for the flipped learning grou experiences in two
November and ns (5) for thenon-flipped

learning group

learning environments:
FLGaNdNFLG

3.11 Data AnalysisProcedures

¢KS RIGF

Statistical Package for Social Scierf&&S3nd Microsoft Excel softwamgere utilised, while

MAXQD software was implementetbr QUAL data if., interview and focus group

Fylrteaara KI a

transcripts) Figire 3.6 shows the overaliorm, followed byl y' I f defai®a Q
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Figure 36: Data Analysis Procedures

3.11.1 Normality Test

This sectionpresentsthe normality tests which are also called the Kolmogocov
Smirnov test and ShapiciVilk test(Field, 2011)that are usedor the pre-and posttests, as
well asthe questonnaire. Thesassisted the reearcher in terms of determinindpe kind of
statistical testin the analysis stagét is possible for the data to be normally distributed if the
test is nonsignificant p > .05); but ithe test is significantp(< .05) this makes the data non
normal distributed(ibid). As shown in the following Table, ther&lisn-normaldistribution of
the date for both the FLG and NFLG in gest. In terms of the data gathered from both
groups in tle questionnaire, there was alsblon-normal distribution Therefore, the
researcher conducted neparametric testsover parametric testsn the analysis, with the

findings conveyingnost ofthe data where there was no normal distribution (p<0.05).

A parametric testneeds specifiassumptions to be met for it tprovevalidty (Gay &
Mills, 2011). For instangcghe measured variables required to bedistributed within the
population; although if anassumptiorfs) is compromised to a significadegree then the
parametric statistics should not be utilised (i.e. when the distribution is noticeably incorrect.

A nonparametric test in these casemkes no assumptions in regardstte distributiorQ a
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shape(ibid). These naparametric tests are beneficial tee used when data demonstrates
ordinal or nominal scaler when a paramgic assumption has been significantiplated, or
when theform of the distribution remains unknown. Accordingly, parametric tests are more
powerful than nm-parametric testfGay & Mills2011); hencejt ismore challenging for a null
hypothesis at a given level of significance to be rejectedrimngarametridest, with a larger
sample size required in order to ascertain the sasignificancdevel as witha parametric

test.

Table 36: Normality Test

KolmogorovSmirnov ShapireWilk

Statistic df Sig. Statistic df Sig.

Pretest .109 74 .029 953 74 .010
Posttest 153 74 000 .972 74 .000
Questionnaire (Intrinsic Motivation  .260 74 000 .844 74 .000
Questionnaire (Extrinsic Motivatior .260 74 .000 .799 74 .000

Questionnaire (Total Motivation) .260 74 000 .840 74 .000
Questionnaire (Achievement) 241 74 .000 .846 74 .000
Questionnaire (Performance) .226 74 000 .891 74 .000

Questionnaire (Learningutonomy) 247 74 000 .894 74 .000

Questionnaire (Engagement) .209 74 .000 .908 74 .000
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Figure3.7: Diagrams of Normality Test

3.11.2 QUNData Analysis

The researchewasemployed statistical package for social sciences (SPSS) to analyse
test and questionnaire data. There are some potential benefits for SPSS thadhkép

researcher in the current research. According todtrgl. (2018, p.140), educational research
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employs one the best known and most widely used packages, which is SPSS as it provides
descriptive and inferential statistics and graphical presentations of data as well as more
sophisticated statistical procedures (ibidjesting hypothesesre importantin statistical
analysisas well as descriptions of what is occurring, providioignparisons to find similarities

and differences, andnderstanding how the variables are distributacross the respondents.

The current research involves measuring variabili I Yy R RA T F S NaEhigvedent, Ay ai
performance academicengagement, motivatiorand learning autonomy in two separate
learning environments. The researcher ds8PSS and Excel software desist in the
determinationofi KS & (0 dzR & Q ats. LIeBN8 & heiSP RS phEedudes, they included
both descriptive statistics and inferential statistics. Descriptive statistics used to calculate the
guestionnaire items and prpost test scores, including theedianas well as the minimum

and maximum rage. The SPSS procedures will contain inferential statistics Ai.sann
Whitney U, which helped establish the statistically significant differences, if any, between
variablesIn addition, the effect size will calculated by r equation to see how leglitherence

was if it ever existed.

The researcher reviewed theenefits that were connectedvith flipped learning
within the education system in Saudi Arabia, together with the different gains from flipped
learning in other countries. For instandbe size effect of flippetearningwere moderatein
the study byHinojo Lucenaet al. (2020) in regards tmotivation (r=0.40)and learning
autonomy (r=0.47)In a different studythe siz effect of outcomes was measured to be
between(r=0.58) and (r=0.90Wwith class engagemershown to behigh (r=0.65 (Kostaris et
al., 2017) Meanwhile, in regards to male students teéect size of intrinsic motivation was
found to bemoderate (r=0.40)FerrizValero et al., 2022 here were certain studies, though,
based in Saudi Arabia that show mixed results of flipped learning effect sizes. An example of
this can be observeth the studyby Alamri (2019)who foundflipped learnng on students’
achievement to be minimallyo moderatdy effective (0.33. Additionally, AkHarkh and
Alshumaimeri (2016ineasurdl flipped learningeffects on theperformance and attitudeof
students, which demostrated a minimal effect size (r=0.34ajmi (2020) however, found
the effect size to be (r= 2.27); thubere was evidence of a large size effect frtma flipped
classroom approach on English language attainment levels of stydehitsh proved more

beneficial thantraditional English language teaching class&snilarly, aflipped learning
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classroom approacivas shown to be significantly effectiupon particip- y 4 & Q | Olj dzA a A (i
skills (r2.45) and more so than #&aditional teachingapproach(ElImaadaway (2017). That
particular study also highlightethat flipped learning has beneficiaffects (r= 0.77)on

& 0 dzR Bngdpem@ntevels within a classroom setting.

The SPSS is based on numerical data for analysis, so the data fronegtiempaires
and test resultsnustbe coded in numbers. Therefore, the first stage of the data anaklass
coding. The data of the questionnaiveas coded and transferred into a specially designed
data entry format.Each category waghen given aspecificvalue: Strongly disagredl),
Disagredq2), Neutral(3), Agree(4), andStronglyAgree(5). In reference to previous students
FGOGSYRAY3A | fSENYyAYy3a O2dzNES gA0GK GSOKy2ft238@53
LY NBTSNByOSdziRIYOI I 00S3aar (@, $IKS My GIBHNSGHYS 103 RIS
Ad O2RSR | aWh8 B L2 1 SRN28dz8 Sk PS Wt OO Da Aid2 (KK
MZ WLt!5Q Aa&a GKSYy O2RSR la WX W[ !tehtQ A&

AL

regards to the variables of the current study, the independent variable is learning
environment (flpped learning andon-flippedlearning), while the dependent variables refer
G2 € SFNYyAy3 2 dzaddigventedt,r perfarinaizéeS gcadefengagement,

motivation, learningautonomy.
3.11.3 QUAL Data Analyse

Qualitative dataanalysis is often viewed as an extensive process, althaugh
transformed into something simpler when divided into specstages. Therefore, the
researcher may be able to manage the analysis of the qualitative data by determining how he
analysed sucldata. According to Braun and Clarke (2006), thematic analysis is a useful
method that offers a rich and idepth account of data. In other words, it serves as a tool to
identify, examine and report patterns (themes) pertaining to the collected data. ditiad,
it provides a minimal organisation and description of the data set in (rich) greater detail (ibid).
The thematic analyse one of the most common approach to analysing qualitative data. In
addition, Maguire and Delahunt (2017) stated thematic analisia very flexible tool with a
significant impact on educatioresearchj.e., learning and teachingAccording taBraun and

Clarke (2006)thematic analysis can be considered a valuable instrument in terms of


https://journals.sagepub.com/doi/full/10.1177/1609406917733847
https://journals.sagepub.com/doi/full/10.1177/1609406917733847

investigating the viewpoints of various research respondents, underlining similaaies

differences, and creating unexpected insights.

Thematic analysisanpresentthe individual learning experiencesdifferent students
for both the flippedandnon-flippedlearning settingsFurthermorejt needs to be statethat
this type of data analysis might assist the researcher in terms of identifying the effect of
flipped learning on studenf3learning experience in terms of their achievements,
performance, motivation, academic engagement, and learning autondtfepce thematic
analysishas beenused to examine the qualitative data extracted frahe interviews and
focus groupswith the researcheradhering tothe sixphase guide offered by Braun & Clarke

(2006) as it is a very convenient basis é@mnductingthis type of examination (se Figure3.7).

Ongoing analysis to refine the specifics of each theme, in addition wverall story the analysis tells, as well as
generating clear definitions and names for each theme.
J

N
The final opportunity for analysis: Selection of vivid, compelling extract examples, final analysis of the selected extra
relating back the analysis to the research question and literature, and producing a scholarly report of the analysis.

J

N
Transcribing data, reading andmeading the data, and noting down initial ideas.

J

A

Coding interesting features of the data in a systematic fash@nss the entire data set, and collating data relevant to «

code.
J
A
Collating codes into potential themes, and gathering all data relevant to each potential theme.

J

A
Checking if the themes workiialation to the coded extracts (Level 1) and the entire data set (Level 2), as well as
ASYSNIOAY3I | UKSYFUAO WYIFLIQ 2F UKS ||y

J

l I A

Figure 38 Phases of Thematic Analysis (adapted from Braun & Clarke, 2006)

The completeinterview and focus groupecordingswere transcribedprior to the
analysisstage, which was undertaken by listening to the recordings vatimesin orderto
ensurethat no sgnificant data was misse@raunand Clarkg2006)statedthat this helps in
advancingdata comprehensionThe researchthen placed the transcriptions into a péfe

before using it in theVIAXQDAsoftware, whichwas noted as the most relevafdr the data
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analysis in the current studws it would function withthe Arabic languagdndeed, it was

imperative to thevalidity of the data that the analysis would occuthie LJ- NJi A OA LJF y (i1 & Q

language Similarly,Vallance et al. (20059rguesthat to maintain a text within its original
language provides a more thorougjniasp ofthe statements in fullwith a moreaccurate
analysigorovided What is moreto translate all the transcripts intBnglishwould have been
time consumingand expensive, whh could have resulted in a loss of key informatimith

et al., 2008)

The researcher decided on the broa@thes in a deductive manner using the research
qguestions, as opposed to the stibemes, which emerged from the data collection and were
thus inductively classifiedlhe process of abngis also importantwhich can be directed
either manually or throughrelevantsoftware (Braun & Clarke, 2006). Henttee data from
the interviews and focus group were coded throuhAXQD softwarewhich enabled the
possibility towrite notes for the different transcripts, which helped to highlight certain
patterns. Additonally, MAXQDAenabled the possibility to implement coding, stitemes and
themes from the data, with theesponses categoriseahd subsequently classified into the
central themes. Once these themes were selected, tlgfferent extracts were placed

inductivelyinto subthemes with the responses set intoodes (see Figure 3.8)

Student Number Student Number Student Number Student Number

FLe1d NFLG1H ﬂSl‘I 2514

l | l l

Flipped Learning Group I I Non-Flipped Learning Group | I Focus Group / Flipped I I Focus Group/NonFlipped |

Figure 39: ¢ KS { G NHzOGdzNBE 2F {(dzZRSydiaQ wSalLkRyaSa / 2RAy13
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3.12 Pilot Study

The researcher conducted a pilot study, which isstdered significant in ensurinige
relevance ofthe selected research toaldn fact, using pilot studies can have a beneficial
impact in terms of identifying practical issues when embarking on a research process and
highlighting shortcomings in the research tools and protocol before the applicatitre déll
study at a later stage (Van Teijlingen et al., 2001; Hassan et al., 2006). The pilot study of the
current research could consequently validate the research tools and resources. In addition,
one of the flipped learning basics is to provide onliearhing resources. As such, the pilot
study enables the researcher to examine the learning management system provided by
schools to ensure that all students have smooth access to online materials. Moreover, the
research tools have been designed and theviewed by experts before being used them in
the pilot study. The researcher had presented the questionnair®to PhD studentsand
then discussed it with the supervisor before using it in the pilot study. Also, the interview
guestions went through the ane process before the pilot study. As mentioned in the
methodology chapter, the test tool followed seven phases, and one of the phases was the

pilot with a representative sample.

The researcher contacted the Department of Education in the Royal Commissio
Jubail City to obtain permissidar the pilot studyto be undertaken, which was dugyanted
andsubsequently took placguring the second term of the academic year 2218.9. In total,
68 students in Year ComputerScience in high schools were engaged in the pilot study for
three weeks. They were already divided into two groups, with each group consisting of 34
students. One group was taught according to the flipped learning approach, while the other
one was left tothe teacher to choose the teaching method. Worth to mention is that the
participants in the pilot study displayed similar characteristics to those of the target
participants in the main study, where the school accepted the students that are from the
samearea and located students in parallel classrooms. As proposed by Turner Il (2010), there
should be as close criteria as possible between participants from the pilot study and their

counterparts in the main study.
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Prior to the study, all participants hadre@ady signed the consent form and been
assured of confidentiality and then given gest. In addition, the researcher offered online
training for the teacher to explain the flipped learning approach and how the latter could
implement it during the irclass and ouf-class learning processeg figure 3.9). Then, the
researcher and the teacher worked togethdaily to choose the relevant videos for the
designated lessons during the pilot study period. The instructor was given responsibility to
teach the earners in group one using the flipped learning approach, but he had to firstly
explain the procedure to them. The learners were also provided with login details to access

the LMS system so that they could watch the video and do the quizzes.

o }Sa.d J (:._.gjal‘ )

Figure3.10: Video Explaining the Flipped Learning as Part of the Online Training for the Teacher
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After the experiment, the students were given a posst followed by the
guestionnaire. The researcher then conducted famdace interviews via the phone with two
students from each groug.he differenttools that would be adopted in the main study were
initially piloted in order to check their levels atliability and validity. Unfortunately, the
researcher was not able to meet the students as the-tardh exam was due to begin. Figure
3.10shows the process of the pilot study. In the first week, whvels an induction week, the
researcher collected the consent form from the students and their parents. The researcher
aimed to estimate the time spent sending the forms and receiving them back from the
students and their parents. Such practice might hélp tesearcher to avoid any delay in the
main study. The total time spent receiving all consent forms was two days. In addition, the
researcher provided the teacher with online resources as part of the training to familiarise
himself with the basic skills dipped learning. Then, the teacher accepted full responsibility
to commit to teaching his students in group one using the flipped learning approach and
group two using thenon-flipped learningapproach,in other words, his dayo-day teaching
approach.The implementation would be for three weeks with the researcher providing the
required assistance and keeping in contact with the teacher on a daily basis. After the
experiment, the researcher conducted a paosst following by the questionnaire. In additi,

the researcher invited two students from each group to participate in the phone interviews.

Figure 311 Pilot Study Process
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3.12.1 Questionnaire

As mentioned earlier,the tool was piloted after completely preparinghe
guestionnaire iems After that, the researcher translated the questionnaire into Arabic (see
Section 3.7), then piloted the Arabic version with English version questionnaire with two
university professors in Saudi Arabia and four PHD students whose mother tongue was Arabic.
Their feedback has been very useful in terms of contributing to modifications introduced into
the questionnaireand assisted to ascertain how clear the questionnaire items instructions
and design were (Cohen, 2018, p.496). They all agreed about thy ofattie questionnaire.
Then, the questionnaire was piloted with two students from each group, with a total of four.
¢tKS AGSYa 6SNB Y2RAFASR | OO0O2NRAY3I (2 GKS ad
remaining ambiguous questionnaire items would tlarified, in addition to estimating the
time taken to fill in the questionnaire. There were three items in the Arabic version that had
G2 06S atA3akKGte OKFIYy3aISR olFladaSR 2y (GKS aiddzRSyi
modify these three sentence® tmake them clearer for the students. These three sentences

were also discussed with the translators to ensure there is no change in their meaning.

There areseveralfunctions for the pilot study, which includes essentially increased
reliability, rationalty and feasibility of the questionnaire as a whole (ibid). Towards the end
of the pilot study, a seladministered questionnaire (SAQ), which was designed specifically to
be filled in by the respondents without intervention of the researcher, saw the @paiion
of all 64 students, with 32 from each group. During the filling of the questionnaire session,
the students did not raise any questions about the questionnaire even when the researcher
asked them if there were any confusing questions. This practissured that the
guestionnaire was understandable and readable. The studen®&aup Oneompleted the
guestionnaire within 22 minutes, whil&roup Twdinished it in 19 minutes. The length of

time wasacceptableogetherwith the advisable time.
3.122 Interview

Piloting the interview questions was aimed at examining the suitability of the

interview questions so that any relevant information on the context can be sought.
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Furthermore, it is important to explore the topic further and prepare for thajor study, as

well as ensuring that researcher has included the relevant questions to gauge the concept
(Dikko, 2016). In addition, it is worth mentioning that the pilot study enabled the researcher
to practise using the interview methods, applying theawsges and being familiar with
thematic analysis. During the process of the interview pilot, the researcher started by
discussing the interview questions with the supervisor to determine whether the questions
would be in keeping with the aims of the studyioreover, three PhD colleagues provided
their valuable feedback of the interview questions in terms of language, phrasing and
significance, including opeended questionglt is worth mentioningthat two questions were

partially altered accordingly to fthe aim of the research.

Once the initial reviews were undertaken, a total of ten questions were tested in the
LIAf 20 62N] X 6AGK GKS NBAaSFNOKSNI Ffaz2 NBaA2NIA
viewpoints that necessitate further explanatis. The interview questions were easy to
understand for the students in terms of the level of language complexity. Nevertheless, the
interviewees did not feel comfortable at the start, but they became more confident with the
passage of time. Followingacob and Furgerson (2012) was important to build a good
rapport and relationship with the participants as it prompts tlztér to provide better
responses. As such, the researcher will adhere to the interview protocol that highlights
starting the interview with a certain social conversation (See interview protocol in Appendix
H). In the end, it can be safely stated that coting inrdepth semistructured interviews was
very useful for the researcher in terms of obtaining experience in and learning the relevant

interviewing skills and the flow of conversation
3.13Reliability and Validity

The criteria thatvere used to determinghe currentresearcR® & ljdzr t A& A& RS
this section, with details on ilgevels ofreliability and validity, which arenportant aspects in
social researckevaluation (Bryman 2016, 49). A mixedmethod strategy was used in this
research due to its levels of reliability and validity, and $leistion presents how this has been

shown.
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3.13.1Reliability of theSudy

Reliabilityrelates to whether a studganbe replicatedand whether it is possible to
utilise the measurements procesm a consistent manner within different areas sbcial
sciencegBryman, 20160.46). Themixedmethodhelped toanswerthe researcher questions
and was able to integratthe quasiexperimental designAdditionally the participants ad
the study context were shown, witthe research instrumenand the form of data collection
presented, which becamavailable for examinatiorfollowing analysisAs a result, the
different stages helped to develothe mixedmethod strategy, as well as eéhquast
experimenta design and make potentially replicable dataurthermore, using different
methods of collecting datéhrough triangulation contributes to the increase inthe internal
reliability of the current studyHussein, 2009). Thus, the repliceat of the study can be
conducted in a simple mannéZohrabi, 2013). In addition, a pilot studyperformed in order
to achieve a good level of constancy (Coombes, 2001); thus, there was a pilot study used in

this research to develop theonsistency and stabilitfgee Section 312).
3.13.2Validity of the Sudy

! & (i daRdéy@a@n be seen to be theapacity ofhow a particular implemented
method is able to provide an accurate evaluation, together with the capabilityg@surethe
intended data(Muijs, 2010, p.62Kumar, 2011p.166).Validity stems from determining the
dl0dzRe Qa 02y Of dza Aidtegrity (BrynRn, 20KG54Y)Nthefcéhept bialidigy T
in researchas been placed into different forms depending on the field; in the areas of social
science measuremert, together with internal, external and contemalidity arethe most
frequently anaysed (ibid). In regards to iternal validity findings need to present the
phenomenaof the research topic (Choer2018); thisincludes the focus ofhether the
conclusion includes any correlation between different variable$Bryman, 2016) An
educationalenvironmentwas used in the current studyhus, variousfactorscan be seen to
prove effectual uporthe processes afeaching andearning (i.eextraneous variablgswhich
included KS G S OKS NI & cutriguigg &an@GRITAR S/ 410K S INGoPthe? dza

subject.
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The current study focuses drow flipped learnings impactful upon the achievement,
motivation and engagement levels of students, as well as their autonomous learning, in
comparison tonon-flipped learning. Thereforea pre-test was usedto eliminate possible
extraneous variabkg such asa (i dzR $noii kndvledge. In additionthe current study
focused on matchinthe groups beforeommencinghe study, which couldhelp toeliminate
the extraneous variables. Accordirig Kumar (2011), matching the groups is a way of
ensuring that the two groups are comparablehich can eliminate extraneous variable
(p.298) Additionally, the current research used a random selection policygfoups of
students whaohad beerassigned to the cosepreviously as this helped to remove any issues

of selection biaswhich is detrimental tanternal validity (Choen2018).

In relation to exernal validity, Bryman (2@] p.90) provides the definition as the
capability to generalise research outcomes to different areasazial researctirom the
aGdzZReQa FTAYRAY3IaADP LY GKS OdZNuskughiabianstuens> (0 K S
studying at a high school in Jubail ¢ityhich could beenoughto prove representative of
other students at school idubail.lt has also ben stated by Bryman (2®) that it is not
Ll2aaArofS (02 3ISYSNIrtAasS | al YLI SQa NBadz Ga |«
As a resultthe studyQ & NJaa lizfgénaralised in ordeto involve Saudhigh school
students In addition,both quantitative and qualitative methods were usedthe process of
triangulation, as this functioned to ensure better levels @search validity and reliabiit

(Johnsor& Christensen, 2020)
3.14 Reliability andvalidity of the Research Methods
3.14.1Reliability andValidity of the Quantitative Methods

A review ofpreviousliterature was conducted in order to set the optimum concepts
in the questionnaire which would focus oimmportant areasof the study, and specifically
motivation, achievement, performance, and engagement levels of students, as well as their
autonomoudearning The questionnaire was designed, translated, pilcaed distrbuted to
providedetails of theguidelinesequired to be adhered to in future comparative studiébe
reliability of the questionnaire was initialliested through the pibt process Subsequently

the Ij dzS & ( A 2 iftgrhaih ety was assessed through consistency test using
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/ NP y o Alpb&ideiisure the internal reliabilitin recent years, the majority of researchers

have utilisedhe/ N2 y 0 dipBeka@fficiert to test internal reliabilitfBryman 2016, p169);

this has developed due tthe advancements and inclusion Gomputersoftware when

analysing quantitativg(ibid). ¢ KSNBFT2NB X GKS OdzZNNBy (G NBaSIF NOK
coefficienttest with atotal of 64 students in the pilostudy. { LISOA FA Ol leveldz | & O
internal reliablity is noted ashighif the Alpha coefficienvalueis of ahighlevel (range 01)

(Bryman, 2016, p.170h addition, Tablg.7listsi KS / NRBy ol OKQa ! f LIKI O2
scale fromthe data colletion in the main study. The first 34 items were designed on a five

point Likert scale (SD, A, N, D, SD) to measure stad@utivation, learning autonom,
performance and achievementKTS &l YS &aoOFLftS ¢la dzaSR (2 Y
perceptions ofthe flipped learning group. However, the engagement aspect was adapted

from the National Survey of Student Engagement with a different measurement scale;
namely, the foupoint Likertscale (WE 2 FGSy > 2F0Sys a2YSGAYSE yS§
Alphavalue shoafi KS NBt Al oAt AGE F2NJ GKS | dzSavihkR2 yy I A N
are high.

Table37:/ Neyol OKQa ! f LIKI / 2STFAOASY

Domine I NBYy ol O Number of
Alpha ltems

IntrinsicMotivation .87 5

Extrinsic Motivation 71 5

Learning Autonomy .75 12
Performance .82 5
Achievement .92 6

Engagement .84 10

P .86 12

The research focused oensuringvalidty and reliabilityin the testing procedure
(Buffum et al., 2015)in particular, in relation t&€omputerScience. Moreoven pre-post-test
is able toprovide better measurenents of reliability (Bryman,2016, p169). This factor
includesdetermining whether a measure provides stabilityer a speific period, in order to
demonstrate that the findingsorrelatein a stable mannewith the particular participant

sample Hence, there will be minimal changes in the resiflthe form of measurement is
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taken from one grouandre-administered with anotheWhat is more the sample sizef 74
helped to increas¢he testQa f S@St (CaHen, 20B8) A 0 Af A&

3.14.2Validity of the Quantitative Method

In a study, thequantitative method® @ f A RA (1 & v iftBeRiddings ara00 S @S N.
be usedIn the current study, the initial form was a questionnainich requiredhighlevels
of reliability and validity to be proven valuall€ohen et h, 2018, Johnson & Christensen,
2020). Thusthe questionnaire wasgested in a pilot studyo evaluate how it wouldneasure
(Wilkinson& Birmingham, 2003; Cohen, 2018; Bryman, 20k6hrder to provide validity,
both face andcontent validity wereused The questionnairevas first revised by the
supervisorbeforethe questionnairavas presentedo four PhD students$o provideboth face
and content validity Similarly,expert) 2 LJIA Y A 2 Y & the\llydzSNERITA 2NR/E AINS Q &
were taken which resulted inaugmentation in theexternal validity levels(Bryman 2016)
Subsequentlythe method ofbacktranslation was usetb ensurethe validity was maintained
following the initial translation stagéChen& Boore, 2010; Tyupa, 2011fhis technique
aimed toprovide better levels of accuracy the questionnai A\sabic versionwhich also
included the help of an Arabic language professiomdlp also assisted in checking the
suitability of theparticipants(see Section 3.7As a result, these different stages were able to

produce better levels diaceand contentvalidity.

Other guantitative methodswere used in the current study in order tmeasure
studentsQlevels of achievement This includedest instructiors, which adheed to the
guidelines defined bBuffumet al.(2015) who focused orncreasingeliableand validity in
ComputerScience testing instrumentédditionally, thecurrent studyhas aimed to achieve
face and content validity for the tegCohen, 2018; Mills & Gay, 201%ccordingly, the
YSFadz2NBE 2F (GKS GSadQa The @dén pdposeoRie fiediCoes, SRS R |
2018,p.572; Bryman, 2016, p.171j. order to achieve thist was revieved by twoComputer
Scienceteachers as well as three professionals in the fiésldm Unm AlQura University.
What is more, cotent validitywas vital to prove the value of the test, asestis unable to
I OOdzNJ G St & NIevklfofadhidverhenighéndziifs yoprdYide a measurement of
what hasbeentaught(Cohen, 2018).

12¢



3.14.3 The Reliability and Validitpf Qualitative Methods

For semistructured interviews andhe focus grouptesting the levels of reliability
needs accurate data from the process needs to be preseitethe report (Flick, 2018).
Indeed, fieldwork is required to always be claad consistent, as the research reliability will
improve if theresearch process successfully documenteee Chapter ThreeRdiability
and validity areanalysed individuallin quantitative studiesbut not in qualitative research
as they arameasured together in this metho@olafshani2003).Moreover,Bryman 2016)
states that his increases levels tfustworthinessin the results, which is comprised of four
specific parts that all have criteriequivalency(p.390) Firstly, there is credibility, which
focuses oninternal validity; secondly,transferability, whichis based orexternal validity;
thirdly, dependability, which connects witteliability; and fourthly, confirmability, which
correlates withobjectivity. Hence trustworthinessin qualitativeresearch has been shown to
help in the assessment of these factaorshe measvement againstraditional standards. The
current studyadhered to this in ordeto evaluate thdevels oftrustworthiness andthus,the

research quality improved (ibi€Gohen et a].2018)
Credibility

The focus of credibility derives fromdali dzR @r@asiconsistencievels (Cohen et al.,
2018). There are numerous different strategies that can be utilised to incre@skbility
levels which includelonger periods of time for fieldwork and data triangulation (Lincoln &
Guba, 1985)The curent study originally implemented @ilot studyof the fieldworkin order
to produce a better base for thaain studyand improve comprehension levels in relation to
the context of research Further, the current study utilised data triangulation known as
émethods triangulatiog &hich¥t 2 Odza S& 2y dzy RS NEedularifyfrbugidthel K S
process of different methods of data collectifnncoln & Guba, 1985, Cohen et aR018
p.265)

Four distinct methods of data collectiowere applied through triangulatiara pre- &
posttest, a questionnaire, a focus group and individual semmstructured interviews.
Furthermore, the interview and focus group protocol were chedigtive individualexperts

at Umm Al Qura Universityas well as byhe researchsupervisor in Newcastle University. In
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addition, the transcript of the focus group and interviewere verifiedin relation to their
content to improve the level of researchredibility. In addition the resarch usedthe
member check strategy to promote confidence and accuracy of the qualitative(Bataet
al., 2016) Thetranscriptswere subsequentlgent to six intervizvees as recommended by
Bryman (2016, p.391), as well as ttee focus groupparticipants, as this enhanced the

potential to achievedata credibility.
Dependability

Research requires data outcomes to be dependable, which relies on the potential for

the process to be repeated in similar settings, with simgesupsand the applicdon of
comparative methodsShenton, 2004)Specifically, the research processesed to be

reported in detail, in order to produce increasegpendability which willenable quality

studies in the future that use the same method, although not necessarily the same

results (ibid). As a resultthe researcher had to undertake certain procedures in order to
establish theresearch finding® RSLISYRIFI 60Af AT AyAGALFIffex GKS
explained, and then the data analysis process deailed From these twasteps it becomes

possible for a different researcher to implement the samelitative methodsinto their

study (Shenton2004).
Confirmability

The findings from the datenustbe able to be confirmed correctly, and to show that
they are clearly established from the ddtancoln& Guba 1985). This is advanced through
triangulation, which helps to produceonfirmability of the findings and reduce researcher
bias Cohen et a].2018) Moreover,Lincoln and Guba (1985) statéldat triangulation,when
used inhumanitie) NI Ec&niprid® Keheficial to the augmentation ebnfirmability, as
shown in the current study, which adher&henton (2004)g K2 a il 6 SR G KF G LI
opinions need to be taken with minimegsearcherinfluence. Furtherthe findings from the
focus group and senstructured interviews were presented in detail, in order to increase
confirmabilitylevels. Specifically, an audio recorder was used in the interviews, as this allowed
for more accurate transagptions, which were also subsequentig-examined following the

transcription.
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Transferability

Transferability is an important part ofualitative researchas it enables théindings
to be both scrutinisedby other researchers andadapted to other studies through the
production ofquality data(Lincoln & Guba, 1985). Accordingly, the current research provides
a clear description of the overall proceduyralthough the studyaimed to demonstrate a
better level of comprehension intde results of quantitative data, in order to analyse how
flipped learningas a method would impact upon thearning experiencesf students in Saudi
Arabia, instead of purelgeneralising thefindings. Correspondinglythe findings from a
gualitative study need tbe undersbodregardingthe setcontext of thestudiedorganisatia,
and potentiallythe geographical areaf the fieldwork (Shenton 2004). Hencgdifferent
cultures, education systems and policies need to be understood to datermhether the
research method and procegsnbe transferred toother Arab communitiesand nations.
Overall flipped learningand its effects still need to be examined throughout therld, as the
literature review highlighted the requiremerfor additional research intdlipped learning
being used in praniversity education. Therefore, the currergtudyQ a NXauldzt § &

potentially be transferred to a more extensive and inclusive context worldwide
3.15Ethical Considerations

Ethical consideration isvital within the process of researcfor it to be taken
legitimately (Johnso& Christensen, 2013, p.192} is possible for ethical issues to arise
depending orseveralfactors, including the type of the research project itself, the eantor
the research, the procedures to be followed, such as creating a state of unease (Cohen, 2019,
p. 111). In this sense, applying flipped learning as a new learning experience for students
might cause stress and workload given the nature of learmirtgea flipped learning approach
with the student having to go online and prepare for the classroom lesson by watching a
video. The researcher attempted to overcome this issue by first keeping the length of the
video and learning material short. Also, thadents were trained on how to access the online
platform and how the learning process would be accomplished via workshop trginorgo
the study. In addition, moving fromteachercentred approach which the students use to it
to involve studentscentred approach mighaffectin their willing to learn. To overcome this

possible risk as mentioned above the students had workshop explain all step of flipped
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learning. Also, the teacher might face difficult to keep teaching with his way and flipped
learningat the same time. The researcheonsiderghis risk ang subsequentlyprovides full
support for teacher before the experiment by train him and the teacher has an experience
with same situation in the pilot study phase. Moreover, each participant haxm $tated

his rights to withdraw at any stage of the study.

Following the attainment ofhe ethical approval ofesearchfrom Faculty Committee
at Newcastle Universityhe researcher embarked on the current research. In the initial stage,
the approval was gained from ELCS School once the ethical approval form had been
submitted, which included the studitle, the central objectives and the length of time
needed to complete itThe researcher was granted permission to gain access to maiyn stud
(See AppendiB), which took place to account for any issues based on advice of ethics
committees and institutional review boards (Cohen, 2019, p.111).i§ bscausé¢he current
study was carried out in a high school, it was necessary to gain earlysggymto access and
conduct the research at royal commission schools. The researcher had contacted the school
headteachers verbally there before sending an official written paper to elucidate on the kind
of study to be carried out, including aims of tlesearch, the design, methods and procedures
to be used, and the number of groups, as well as an explanation of the nature of flipped
learning as intervention. Having planning and foresight allows both researchers and schools
to gain better insights intote demands expected to be made on both participants and

organisations (Cohen, 2019134).

Based on such principle, it was important to give potential research participants as
many details as might be required to make an informed decision abeutkeihood of them
taking part or refraining from participatiom a study (Breymen, 2012, p.138). In addition,
potential ethical issues in educational research are concerned with anonymity,
confidentiality, the security of the data, and the risk of harm to plagticipants(Cohen, 2018,
p.111; Breymen, 2012, 1338). As far as this study was concerned, any potential ethical issues
were dealt with accordingly. For example, the researcher offered the consent form to
2PSNO2YS |ye ly2yevYAaiue O2yOSNyaz gKAOK | NBaS
seltdetermination (GroundwaterSmith & Mockler, 2007; Cohen, 2018, p. 12Zhe
participants were informed about the nature of the study and the type of data that might be

collected, the process of the study, and the ralsligatory aspect of theiparticipation See

132



Appendix [ In addition, they were informed that the data would strictly be kept for the

purpose of this research solely (Breymen, 2012). Then, they were requested to give their
permission to take part in the interview, questionnaires and-posttest. If they were to

take part, they would still be able to withdraw at any time. In terms of the consent form, it
contained comprehensive information about the study and the researcher. The researcher

also had three consent forms for students, teachendonS T2 NJ (1 KS &addeRSy(iaQ
Appendix B. Theseforms fully inform respondents about the researemd how their

participation is effectual (Brynma 2012 Cohen, 2018)

Regarding thedata confidentiality (i.e., security of data), it mainly focused on the
research data that was achieved usisgyveralresearch methods. The researcher kept the
data gathered from the prposttest, questionnaires, facto-face interviews, and focus
groupin asecure manner, and ensed that theinterviewsand focus groupecordingswere
alsostoredsafelyon his own devices with a very strong password. The participants were also
kept anonymous in the analysis. In other words, they could not be identified by amjeme
and they werereassured that they would not bglaced as part of the research. In addition,
the school Y waé $ot to be mentionednor would it be quoted during publishing, as it
may lead irthe participants being identified, simply by referring back to the datesvbith
this study was carried out. Lastly, the participants were not to be mentioned in any shape or

form in the dayto-day dealings and discussions with other colleagues or individuals.
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Chapter Four Quantitative Results

4.1 Introduction

The findings of the current study are presented in two chapters aiming to show
analyses of data from thenixedmethods approach that is adopted. The data includes
guantitative and qualitativeanalysesand both are used to address the research questions
(see Table. 4.1). This chapter is related to the quantitative data and inchkixesctions
comprising studen® | @ériektSp@rformance, learning motivation, learning autonomy
and academic engagement. This chapter reports the key results of the test scores and the
guestionnaire items in relation to the Saudi students attending high schod®Bmputer
Science course. Augstexperiment was conducted to determine whether there was a
significant effect of an independent factor on a dependent variable. The independent factor
was the learning approach.€., flipped learning andhon-flipped learning), whereas the
RSLISYRSYyild @FINARIotS gla GKS fSFENYSNRQ aaSa

motivation, academic engagement and learnamgonomy:

Table 41: Research Question and Data

RQ TestScore Questionnaire Interview FocusGroup
RQ1 o} o} o} 0
RQ2 0 0 0 0
RQ3 0 0 0 0
RQ4 0 0 0 0
RQ5 0 0

CKAA OKFLIISNI LINBaSyida GKS o6l O13INRdzyR 27
experience and preference in relation to using technology in their learning. In addition, this
part includes statistical analysis to find out if students in the flipped legrgroup (FLG) show
greater scores in the test compared to then-flippedlearning group (NFLG) same students
in ComputerScience, in addition to identifying the impact of the flipped learning approach on
a0dzRSyGaQ | OKAS@OSYSyidasz LISNF2NXIyOSs S| NYyA
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learning autonomy through the comparison of the two different groups. In order to analyse

these quantitative data, SPSS was used, along with descriptive statistics. The aim of
RSAONARLIGAGS aldl dradada Aa G2 Ay@SadAadaras |y
information, as well as the broad features of two groups. (flippedlearning group andon-

flippedlearning).

In addition, the researcher used descriptive statistics in order to formulate a view
about the difference between the two groups in terms of students test scores, achievement,
performance, motivation academic engament and learning autonomyWith regards to
normal distribution of the data, a few variables iretleurrentstudy were identified as not
presenting normal distribution; as such, its application could not be carried out using
parametric statistics (Field2011). Inthis case it was important to apply nofparametric
statistical tests (the MamWhitney test) in order to illuminate discrepancies between a
aSt SOGA2y 27F @I NAI o fSSdchieveingh® pedidRriayica, mativatiziR,S y (i & Q
academic engagment and learning autonomy.This test represents the ngparametric
equivalent of the independenttest (Field, 2011)In fact,the MannWhitney U Test provides
a comparison between mediangather than comparing thewo different group? Y S| y a =
which is what occurs ithe t-test (Pallant, 2011 p.29). In addition, the effect size was
calculated by equationto see how big the difference was if it ever exist€bhen (2018)
stated that if anintervention has been given to an experimental group and not to the control
group, then the effect size looks at how significant the effect/difference between the two

groups is as this is something thaossible through statistical significandeegarding the
effect size, it was measured as followsﬁ(:). According td-ield (2011)calculating the effect

size using this equation fddanngWhitney test was recommendedh addition, some widely

used suggestions were given by Cohen about what represents a very small or large effect and
guidelines forr: r = .10 (smaléffect) r= .30 (mediuneffect) r= .50 (large effectinakes it
Ll2aaroftsS Aa GKS STFFSOG aAl S NBFTSNNBR G2 Fa u

The first section of this chapter presents the characteristics ofgmops:namely the
C[D FYR bC[D® Ly G(GKS &aSO2yR &aSOGAz2yx RIGl
LISNF2NXYIFYyOSéeé Aa LINBaSyGdSR o6& OF NNBAY DFf 2dzi |

their scores of preand posttests and their responses in the achievement and performance
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sections of the questionnaire. Then, section three presents findings by comparing the
aGdzRSYyiaQ AYyGNRYy&aAOS SEGNAYyAaAO YoldifaantiAzy |
learning environments. The fourtbection provides the findings of the comparison of the
a0dzRSyGaQ | OF RSYAO Sye ftls¥cBoyi presanys findipgbof the’ R b C |
AYLI OG 2F TFEALWSR SEFENYAy3a 2paredatdineRipped a Q | dz
learning.Sectionsixtha KSR&a f A3IKG 2y (GKS addzZRSydaQ LISNOS

ComputerScience using the flipped learning approach
4.2 TheCharacteristics of theTwo Groups

In the current experiment, the two groupsere similar in terms of the number of
participants; FLAG\E37), NFLG\E37), who were all males because of the gersisgregation
factor in the Saudi education system. Looking at the first figseeRigure4.1), it shows that
moststudents in both group have been exposed to learning with technology, with 29 of 37
students in Flipped learning, and 21 out of the same number of student®nrflipped
learning. It can be said that the students would not seem to be affected by the novelty of

integrating tecinology into their learning.

35
30

25

20
Group

15 . .
® Non-Flipped learning
B Flipped learning

10

0 I
no yes

Have you been taught any course that integrates technology in the learning
process?

(€]

Figure 41: Previous Learning Experiences of Students
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In addition, the survey aimed to confirm the availability of the internet for students at
home. Figure 4.2 shows that all students in th@ groups have access to the internet at

home, which means that there is no digital divide in the context of the study

40
35
30
25
20
15

10 Do you have access to the

internet at home?

&)]

Yes No

= Flipped Learning = Non-Flipped Learning

Figure 42: Access to the Internet at Home

The students experiencing learning with technology were asked to clarify where they
had access to learningaterials As shown in Figure Z2above, the most of students exposed
to learning with technology in both groups used the internet via their phoonestudy, which
means they could access it everywhere. In addition, 15 of students in flipped learning group
used the internet at home to study. On the other hand, only 12 of the students in both groups
used the internet in the school to study. The difftgulvhen using the mobile phones or

accessing the internet in the school could explain why the school had the lowest rate.
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Figure 43: Where do you get access to the internet for learning?

C2NJ 0KS ljdzSadAz2y Fo2dzi addzRSyiaQ mBtIAOS
students in both groups responded by stating that the device they prefer to use most in their
learning is the pbne 32 innon-flippedlearning and 35 in flipped learning/hen it comes to
the preferred devices, the student in the flipped learning group reported the laptop as their
best choice with 24, followed by the PlayStation with 18, then the iPad with 15rzadtyfine
PC with 16. In contrast, the students in tmen-flipped learning group selected the
PlayStation with 8, then the iPad with 5, the PC 3 and the laptop with 2. This finding clearly
shows the significance of the features of mobile phones in terfmattoacting the student

users. One can also inférose studentsire able to use their preferred device in their learning.
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Figure 44: Which device do you prefer to use for learning?

The figureabove ceeFigure 44) provides information abouthe subjects that the
students have experience in most when learning with technology. It is clear that most of the
students have experience in learning with technology in Maths &adnputer Science
subjects (Maths FLG=10, NFLG=7 @amhputerScience FLG=BIFLG=6). It is also clear that
students in both groups are almost experienced with technology in the same subjects (Math,
CS, Chemistry, English, and Arabic). It can be said that the application of technology does not
include all subjectOverall, it isevident from the results displayed above that most of the
students are familiar with the use of technology to consolidate their learning and could easily

gain access to the internet from different devices to enhance their educational outcomes.



Non-Flipped Learning = Flipped Learning

Figure 45: Which courses did you learn with technology?

ndo {SOGA2Y ¢g2Y {0GdzZRSYyGaQ | OKAS@OSYSyd FyR L
The first question to be addressed in therrent study is concerned wimypotential

significantcontrastsbetween the FLG and NFLG in relatiorCamputer{ OA Sy OS & (G dzRS

achievement and performance after the experimelmt.accordance, initially, thdescrigive

test is detailedand thenthe nonparametric teststhe ManngWhitney tes) used to examine

changa Ay adGdzZRSyidaqQ a02NBasx | OKASOSYSyidusz FyR

FNRY (KS addzRSydaQ GSaid aO2NB IyYyR FNRBY (GKS |

data addressed)uestion Oneln addition, the data will test the first hypothesis (see Figure

4.6 below).

¢2 6KIG SEGSYd RAR CtALWSR [ Sl NYAY Fear
high school in th€omputerScience subject?
Ho: There is no significant differenke/ G SNX¥Ya 2F aGdRSydaQ ao2NBa o Nosrbpfed
classroom

Hw v CKSNB Aa | aAIYAFTAOFIYyd RAFTTFSNBYOS Ay Nonippedlasdrdoms

Figure 46: Question One and Hypothesis
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ndodm {TéstO@RY (4 Q

The quaskxperiment was conducted tdetermine whether an independent factor
created a significant effect upoa dependent variable. The independent factor was the
f SENYyAY3 | LINRIOKX ylFYSfe C[D IyR bC[DI gKS
score in theComputerScience subjecfThe researcher conducted a test with 30 questions,
with each question weightim 1, and with a total of 3Gs€e Section 3.1). A descriptive test,
the ManmWhitney test and effect size were conducted in order to evaluate the two different
fSEFNYAYy3 | LIINRIFOKSa yR K2g¢g (KSe& fSR (2 QI N®

Table 4225 SAONR LIGA GBS {GFraGAadAOa 2F GKS {0dzRSydaQ
N Flipped Learning Non-FlippedLearning

Group Group
Med Max Min Med Max Min
PreTest 37 10.00 13 14 10.00 15 3
PostTest 37 26.00 30 22 1400 24 8

¢KS RSAONALIGAGS aidl G ACompuerscieBcgdedlTable 4.2) (0 dZRS Y i
showed the learning outcomes of students in FLG and NFLG. The lowest score at NFLG was 3
in pre-test and 8 in postest; while in FLG, it was 4 in ptest and 22 in postest. The highest
score, however, was 15 in ptest and 24 in postest for NFLG, as opposed to 13 inest
and30inpostt S&AG F2NJ C[ Do LG Ffaz2 OFy o6S 20aSNBSR
score level in both groups at ptest FLA{led=10 and NFL®{ed=10Q. In addition, it can be
observed that the score of students in the FLG increased fkted£10 to Med=26, and so
it did for the NFLG fronMed=10) to Med=14). It can be concluded there was no difference
Ay &l dzR Sy Gia lebth Fraups\NaBpraess Fidvéver, there were a difference in the
YSRALFY 27F &0 dzR-fsft withQhe &LG2NERNts scorindd@l<2¢, which was
higher than their NFLG counterpartééd=14).Thusthe FL&® & G201t &aO02NB A& K
the NFLGwhich could potentially highlightn improvement through thédlipped learning
approach(see Figure4.7 below).
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Figure 47: Pre-and Posttest Chart

As mentioned above, FLG reported a higher test scfedE2§ compared to
NFL@Med=14).In addition, the current research carried out a further statistical test to test
the hypothesis of whether there was a statistically significant differeAc®lanrgWhitney
testwas conducted to see if there was a statisticaliyndicant difference between the scores
of students in FLG and NFLG. Regarding Table ManrgWhitney testindicates that the
RAFFSNBYOS Ay addzRSydaqQ GSad aoz2NBa glha aidl i
(Md=14, n=37)U = 24, z=7, p <05. This result demonstrates that e¢hdifference had
relevanceat the 0.05 levelas thep level wadower than 0.05 It is also suggestetiat there
was a difference between FLG and NFLG in terms of stussdse. As such, the result
rejected Hand confirmed IHwhich indicates thathere is a significant difference in the scores
for FLG.Furthermore, the researcher calculated the effesize to find out how big the
difference as approved in tHdanncWhitney test As shown below,= .83 which means that
there was a large effect. Thus, the result of the statistical test suggested that there is a positive

impact of the flipped learning N2 | OK 2 yConpiiteiSRiSngdisaot.
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Table 43: Mann-Whitney Test and Effect Size (Test Score)

Group N Mean Rank U Z P r
Flipped Learning 37 55.35
24.00 -7.158 .00 .83
Non-FlippedLearning 37 19.65
Total 74

4.3.2 LearningAchievementScore According toVarious Achievementlevels

The current study attempted to identify the impact of flipped learning on different
levels of achievement. Therefore, the curteasearch used the frequency of students score
inpred Sad G2 OflaaAaAfTe RAFTFSNByd addzZRSydaQ aoz2N
the overall total of students with various achievement level€amputerScience for the two
groups. One can note that there is almost a similarity between the distributions of students

for high, medium, and low achievers.

Table44:CNBlj dzSy Oé S5A&a0GNROdziA2Y 2F S5AFeBSNBY G { G dzf

Group Low Medium High
Flipped Learning 3 24 10
Non-FlippedLearning 4 22 11
Total 7 46 21

The results of the achievement score of the learners based on the various
achievement levels for preest and posttest for FLG and NFLG are illustrated in Table 4.5
0St2gd /fSINIe&sx y2 aiA3adyAFAOLIY:G RAFFSNByOSa
achievement between the groups for all levels in-pest. Different mean scores for these
groups in the preest stood at (M = 12.30, SD = .48) for the high achievers; while for medium
achievers it stood at (M = 9.62, SD = 1.17); and with low achiev@vt=a6, SD = 1.73) in the
FLG, which did not seem to differ much from the NFLG. However, the result revealed that
there was a difference between students in kVels of achievement score in posest,
whereby the FLG achieved more than the NFLG. ThenMéhitney test was carried out and

the result showed that a significant difference was found in the {pest for all levelgLow
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U= 7, Z2.12, p < 0.05), (Medium U= 46;Z80, p < 0.05) and (High U= 21,Z%5, p < 0.05).

There was a significant diifence in the results of the mean scores of the high achievers,
medium achievers and low achievers in the FLG compared to the NFLG. Similarly, one could
notice that the effect size in all three level was high .80, r= .85 and r= .81Therefore, it is
possible to infer that the students in the flipped learning group had a better performance

than non-flippedlearning groups in all various achievement levels.

Table 45: A MannWhitney Test for pretest and posttest between the groups based on
the achievement level

Achievement level Group N M sd Med z p r
PreTest Low FLG 3 6 1.73 7
NFLG 4 5.75 1.89 6.50
M FLG 24 962 1.17 10

-.39 .69 14

-.29 .76 .04

NFLG 22 9.54 1.01 9
High FLG 10 12.30 .48 12
-1.59 A1 .34
NFLG 11 12.81 .87 13
PostTest Low FLG 3 24 2.64 23

-2.12 .03 .80

NFLG 4 1425 45 14
M FLG 24 2545 218 26
NFLG 22 13.63 2.18 13
High FLG 10 275 184 28
NFLG 11 1772 419 17

-5.80 .00 .85

-3.75 .00 .81

433{ 1dzZRSy(GaQ ! OKASOSYSyida FyR t SNF2NXI yOS

In the questionnaire, there were two sections, including 11 items that could reflect
0KS aGdzRRSyiaQ I OKAS@SYSy i guesfidhnaidSviE &sdigriedy i OS @ |
numerical value and rated on agwint scale:Strongly Agree (SA = 5), Agree (A = 4), Neutral
(N = 3), Disagree (D = apd Strongly Disagree (SD =a%)mentioned sectio.5.2.1 Thus,
the higher the median is, the more stugly participants would agree with each statement in
the questionnaires and vice versa. In other words, the median scores of the domain close to
p AYRAOIFGS | LIAAGAGS AYLI OG SAOGKSNI Ay &a(dzRS

domain was computeé and measured in terms of its median.
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ndododm {GdzRSyiGaQ t SNF2NXIyOS

The section included five statements to reflect the student performaddeer the
SELINAYSyiGsS Al ¢ aperfdfmircdddord i khé flipfeld Barming giziRS y G & Q
and thenon-flipped learning group were different, witiMed= 2)in NFLG and@Ved= 4)in
FLG. In addition, according to Table 4.6 below, when compared to the NFLG, the FLG displayed
I KAIKSNI LISNOSyYy G 3Ss ¢ KpedoBnlantescor $as Nudhw&illy vy 2 F
higher in the FLGMed=4). Thus, as reported in the findings regarding FLG students, it can be

said that their agreement score reflects highparformancethan NFLG.

Table 46: Descriptive Statistics (Performance)

Flipped karning Group Non-FlippedLearning

Group
N M SD Med N M SD Med
Performance 37 4,18 .616 4.00 37 2.48 .768 2.00

The ManmgWhitney testwas conducted to present results @he relevance of the
differences. This test was conducted to evaluate theY LJ- Ot 2 F GKS Ay (i SNBSSy
performance at the two different learning environments of a FLG and a MkloGrding to
Table 47, the results ofMann¢Whitney testanalysis revealed that this difference reached a
particular significanc& = 84, z6.74, p 0.05Thus, the result suggested that flipped learning
KFa | LRaAdGAdS AYLI OG Ay (S NManflippedlearbingitmSy 0 a Q
the Computer Science subject. In addition, the researcher calculated the effect size to
establish theextent of the effect. The effect size was calculated by usipgAgcording to
Table 4.7 below, the size effect .78 thus, in terms of the Cohen guidelirtbe effect size
is large. As a result, it can be concluded that there is a significant diffeetgetween FLG and
NFLG, in addition to a large effect size. It also reveals that flipped learning has a positive
AYLI OG0 2y aiddzRSyidaQ LISNF2NXYIFYyOS O2YLI NBR G2
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Table 47: A ManngWhitney Test and Effect Size (Performance)

Group N Mean Rank U Z P r
Flipped Learning 37 53.37
84.00 -6.745 .00 .78
Non-FlippedLearning 37 21.27
Total 74

4331 { ( dzReBigiémer !

The achievement section includes six statements to reflect the academic achievement.
tKAa &aSOGA2y SEIFYAYSR &0dzRSy (i aMcolditykid Bed S Y Sy i
descriptive analysis table (see Table 4.8), there is clearly a difference in th® yt(idd Q
agreement score reflecting theachievement, wit{Med=4)in the flipped learning group and
(Med=2 in the non-flipped learning group. Thus, the result shows that the median of
& 0 dzR Scifievén@niscore was higher in thEL&han in the NFG.

Table 48: Descriptive Statistics' Questionnaire (Achievement)
Flipped Learning Group Non-FlippedLearning

Group
N M SD Med N M SD Med
Achievement 37 408 .657 4.00 37 2.39 559 2.00

The researcher conducted tiManncWhitney testto examine the significance of this
difference, and the results are presented in Table #.8howsthat the median difference
reached a statistical significanfld= 74, Z6.86, p < 0.05)This reveals that students achieved
more in the flipped learning group and learnt more effectively than in the NFLG. In addition,
the effect size was calculated, with (r = .71), which shows a large effect. Thus, the result
demonstrates how learners perise their achievement in two learning approaches. Flipped
learning was reported by students to have a positive impact on their achievement in terms of

helping them learn more effectively than tmen-flippedlearning approach did.
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Table 49: A MannWhitney Test and Effect Size (Achievement)

Group N Mean Rank U Z P r
Flipped Learning 37 54.00
74.00 -6.865 .00 .79
Non-FlippedLearning 37 21.00
Total 74

44{ SOGA2Y ¢KNBSY {0dRSyGaQ [ St NBorHfigpbeda 2 G A Ot (A
learning environments

This section includes two stg®ctions; namely intrinsic and extrinsic motivation,
GKAOK Ay GKAa&a aldzReé NBLINBaSyld GKS addzZRSydaQ
SEIFYAYS (KS AYLI OG 2F FfALWSR S| athfodnghad 2y &
flippedlearning approach. For each aspect, there was an initial elaboration of the descriptive
test; next, the nomparametric test. Afterwards, there was a calculation of the effect size in
order to test any differences if foun@espite dividig the motivation into the intrinsic and
extrinsic components, the current study would analyse the concept in general terms

address the second research question and hypothesis (see Figure 4.8).

¢t2 6KIG SEGSYG RAR CtALWISR [ SI Ny Ayea
high school in th€omputerScience Subject?

Hiy ¢kSNB Aa y2 aA3yAFAOIy(G RAFFSNBYOS Ay (SN¥a aa
Flippedearning classroom

Hiy ¢xkSNB 2a AAAYATAOLIYylG RAFTFSNBYOS Ay (i Sbdvand tReMona

Flippedearning classroom

Figure 48: Question Two and Hypothesis
4.4.1 Intrinsic Motivation

Gauging intrinsic motivation was carried out by requesting the group to show their
answers to statementsn Table 4.10, theomparison between the FLG and NFLG students in
terms of intrinsic motivation is shown. One can safely infer that there was diffteren
a0dzRSyGaQ IaINBSYSyd I yagSNE masthofihk stdeménis :iNJ & 02 |
FLG. In addition, it also clears that the overall score was higher in FLG (Med=4.00) than in the

NFLG (Med=3.00). As showrthe Table 4.9students in FLG aeved a high median score in
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most statements compared to NFLG. For examplegdin FS5Sf SEOAGSR 6KAf
Computer{ OA Sy OS , the medRadzdeBré&iér FLG was (Med=4.00) compared to NFLG
(Med=2.00). In this finding, it can be shown that thadgnts in FLG had a higher level of
enthusiasm than students in NFLG. Moreover, it was shown in the second statement that the
students in FL@ould administettheir learning inComputerScience (Med=4) as opposed to

NFLG students (Med=3). As suggestedhy finding, students in FLG had a stronger feeling

of autonomous learning than in FLG

~

In addition, the highestmedian score for FLG was in this statement. | G4 Sy RSR
Compute{ OA Sy O0OS & O2dzNBS 0 S0l dzd §Med=50)) whictSwas (1 2 S E
the one of the lowest in NFLG (Med=2.00); however, this statement assumed that students in
flipped learning attended€Computerclassroom with more motivation to learn new ideas,
compared to the students in thaon-flipped learninggroup. It can be observed the three
needs that related to intrinsic motivation (competence, autonomy and relatedness) was
achieved in Flipped learning environment compared twa-flipped learning eavironment.

In addition, through the instructional video, the FLG students were able to understand the
subject better than when having to listen to the teacher lecture, which was noticed in the
al0dzRSy(iaQ |yasSNaE (2 4d&KIS@eamNebaled AmeIo batied ( SY S
understand the subjebtsing the video outside class enabled me to better understand the

& dzo 2 Th&diudlents in FLG responded better to the statement in favour of the instructional

video compared to their counterparts in NG who were more in agreement with the teacher
lecture.Overall,itOF y 6S 02y Of dZRSR GKI G GKSNB 41 & I RAT
motivation between FLG and NFLG.
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Table 410: Descriptive Statistics of Intrinsic Motivation

ltems Flipped Learning
Group
N Median N | Median

| felt excited while learning the Computer Science s course. 37 4.00 37| 2.00
| was able to manage my own learning in Computer Science § 37 4.00 37| 3.00
course.
| was able to interact with peers during and after the class tim( 37 4.00 37| 2.00
Computer Science course
Teacher lecture enabled me to better understand the 37 4.00 37| 3.00
subjectUsing the video outside class enabled me to better
understand thesubject
| attended a Computer Science course because | wanted to | 37 5.00 37| 2.00
explore new ideas

Total Intrinsic Motivation 37 4.00 37| 3.00

A MannWhitney test was carried out to test the significance of the differences of
a0dzRSyiaQ AYUiNRyaAO Y2iA JWhindywiebt, LG exBititetiay A Y

significantly larger difference witbl= 139,7=6.20,p < 0.05 (see Table 4.1FHurthermore,

the result of effect size presented a large size effect ©f72. This result implies that the

flipped learning approach is more effectual thaan-flippedt ST NJ A y 3

motivation.

14¢
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Table 411: A MannWhitney Test (Intrinsic Motivation)

Group N Mean Rank U Z P r
Flipped Learning 37 52.24
139 -6.207 .00 .72
Non-FlippedLearning 37 22.76
Total 74

4 .4.2 ExtrinsidMotivation

Ly GKS aS02yR aS0OiArz2y 2F Y20iA@FiA2ys SEGN
responses to the statements that related to the extrinsic motivation. Table 4.12 showed that
the median of students in flipped learning group in all statements waghtsti higher than
students in NFLG. The highest median score was irdFLG: ¢ | y (1 S R Cdnfputdtlass g St £ 7
0SOIdzasS Al é6la AYLRNIFIyG (2 aKz2g Yeé [oAfAGe
learnedComputef OA Sy OS Ay 2NRSNJ G2 FTAYR | 3J22R 220¢
would be to get a good grade in tt@ompute{f OA Sy OS (Kled=.08) & &tigraal
rewards that motivatedstudents in flipped learning included showcasing their abilities to
others; belief in the importance @@omputersubjects to achieve a lucrative job and to achieve
a good grade. In addition, the highest median score in NFLG was (Med=3.00) for the following
statements:a L g y i SR QotpulerlasssbBdadse iwas partant to show my
FoAftAdGe (G2 Yeé SO0 dzZNBNE ChhpdtiScerte bedddsSiyvasias 2 NJ
O2 YLJzt 42 NB O2Canpuescencadi2 NRSNNWERFAYR | I22R 23
satisfying thing to me would be to get a goodade in theCompute{ OA Sy OS . Bhe &4 dzo 2 S
external rewards that motivatedstudents in the non-flipped learning included the
compulsory nature of the course, showing their abilities to others, and the belief in the
significance of theComputer subjects togain career opportunities and better grades.
However, the lowest median score was fmth groupsa L £bmpiteS8bRcause of my
FSENI 2F 0SAy3 Lidzy A(Med<2R0pa‘Med=2.00). SveralhzheBriedian C[ D
2T bC[D |yR CJ[ sskdmdzR&Slyeinite middedot #eyagreement scale.
However, the total result of the extrinsic motivation domain showed that there was no

difference between students in FLG and NFLG.
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Table 412 Descriptive Statistics of Extrinsic Motivation

ltems Flipped Learning Non-Flipped

Group Learning Group

N Median N Median

I learnedComputerScience s because it was a 37 |3.00 37 |3.00

compulsory course.

| wanted to do well ilComputerclass because itwas | 37 | 4.00 37 |3.00
important to show my ability to my lecturer, family,

friends, or other.

I learnedComputerScience s in order to find a good jol 37 | 4.00 37 |3.00

The most satisfying thing to me would be to get a goo| 37 | 4.00 37 |3.00

grade in theComputerScience s subject

I learnedComputerbecause of my fear of being 37 | 2.00 37 |2.00
punished by my lecturer.

Total Extrinsic Motivation 37 |3.00 37 3.00

Similarly, the researcher conducted a statistical test to further examine if there was a
difference. A ManaNhitney test revealed that the difference in extrinsic motivation was
statistically evident withly= 419.57=-3.13, p < 0.05) (see Table 4.13). Furthermore, the size
effect was calculated to see how big the difference was between extrinsic motivation of
students in flipped learning group anmwn-flipped learning. Table 4.12 presented thet
0.364, whichisth 2 RSN} 6§ SR STFSOU ol aSR 2y [/ 2KSyQa 3c
result showed that the students in flipped learning had greater extrinsic motivation than the
students innon-flipped learning. Although this result assumed the positive impact ppéd
f SINYyAYy3 2y &a0dzRSydiaQ SEGNAYAAO Y20AQFGA2y>

too obvious as observed in intrinsic motivation.
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Table 413: A MannWhitney Test (Extrinsic Motivation)

Group N Mean Rank U Z P R
Flipped Learning 37 44.66 00
419.5 -3.134 .36
Non-FlippedLearning 37 30.34 2
Total 74

4.4.3 Motivation

As mentioned above, the motivation domain is divided into two sections; intrinsic and

extrinsic motivationAbeysekera and Dawson, 201%e previous two sections showed that

the flipped learning approacimfluencesstudents in terms of the motivation aspect. In this

section, the researcher combined the two aspects to examine the second research
hypothesisa § KSNB A& | RAFTTSNEB R $n ifeyis ofitliedaid Bispécts Q Y 2 (
NBELINEASYGSR (KS FabezREIKR2AOSR2GKPH G NKEBD YSRA Ly
motivation in FLG (Med=4.00) was higher than students in NFLG (Med=2.50). This differenc
reflected how the students were more motivated in FLG than their counterparts in NFLG.
However, to ensure if the difference is significant and to reject or accept the hypotheses, the

non-pragmatic test was conducted below.

Table414¢ KS aSRAlLY 2F {GdzRSyiaQ az20A0F0A2y Ay C

Flipped Learning Grouy Non-Flipped
Learning Group
N Med N Med
Motivation 37 4.00 37 2.50

A MannWhitney test presented ifable 4.15 showed K+ & G4 KS RAFTFSNBYy OS
motivation were statistically significant witb= 121.507=6.36,p < 0.05. Thus, the researcher
rejected the null hypotheses based on thealue and accepted theitvhich indicated that

GKSNE A& || RAFFSNBYOS Ay aiddzRSyidaQ Y2GA0F GA:;
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effect was r=.74, which demonstrated that the difference was high. Overall, these results

indicated a positive impact of the flipped learning 8B  OK 2y a i dzRSyGaQ Yz2i

Table 415: A MannWhitney Test (Motivation)

Group N Mean Rank U Z P R

Flipped Learning 37 52.72
12150 -6.36 .000 .74

Non-FlippedLearning 37 22.28

Total 74

45SectionFoury { GdzRSyiaQ ! OFRSYAO 9y3aF3ISYSyi

Thsa SOG A2y 2F (KS 1jdzSadA2yylIANS FAYSR 4 Y
in two groups to determine if there was any difference. Similar toghevioussection, this
section attempted to draw compaons between the two groups. All items in this section
were assigned a numerical value and rated onpm#hts scale; Very Often (V = 4), Often (O =
3), Sometimes (S = 2), Never (N=1). As such, the higher the median is, the more engaged the
participants @& and vice versa. That is, the median scores of the domain close to four would
AYRAOIGS | KAIKSNI £t S@St 2F adGddzRSyidaqQ I OF RSYA

¢t2 6KIG SEGSYG RAR CfALWSR [SINyAy3
the firstyear high school in thEomputerScience subject?

Hiy ¢k&NB Aa y2 &aA3yATAONy( FRagigerSentbsfv@én the fippéd Sebidving clasdrod
and theNon-Flippedclassroom

Hu v ¢CKSNBE A& | AAIYATFAOlIyi dhdageménhdbiye@iStheAligpedilcamiNgsandign

Flippedclassroom

Figure 49: QuestionThreeand Hypothesis

The students were asked about how often they engaged in classroom discussion,
communicated with students and with teacher, and prepared for the classroom. The result in
the frequencyTable 4.8 showed that thestudents in FLG were more engaged than in NFLG,
with most of the students in FLG responding that they often engaged in classroom discussion

and the students in NFLG stating that only did so occasionally. In addition, almost half of the
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students N=19 in NFLG reported that they never prepared for the classroom, while in FLG,

no one responded that they never prepared, which might show the effect of the pre
classroom phase of flipped learning approach where the students needed to watch the video

and do the qirzzes. Furthermore, the majority of students in FLG (N=27) reported that the
Computerclassroom was more engaging than other classrooms with NFLG students (N=19).
Moreover, it can be clearly seen thatost students in FLG (N=35) often engaged with
instructional videos compared to NFLG, where just 10 of the students reported that they often
Sy3Ir3asSR 6AGK GKS (S OKSNR& SELX Yl GA2YT 6 KA

more engaging for studentscompNBE R (2 GKS (S OKSNNna t SO0 dz2NBS

Table 416CNBIj dzSy OASa 2F {GdzRSy(iaQ wSalLkRyaSa

ltems Code FLG (37) NFLG (37)
| engaged in classroom discussion V-Often 18 5
Often 11 9
Sometimes 5 15
Never 3 8
| communicated with other students in V-Often 14 2
classroom. Often 15 16
Sometimes 7 16
Never 1 3
| had more communication with the | V-Often 12 7
teacher. Often 17 10
Sometimes 8 16
Never 0 4
I work at home to prepare for V-Often 7 0
classroom Often 23 6
Sometimes 7 17
Never 0 14
Computerclassroom is more engaging| V-Often 14 6
than another classroom. Often 13 13
Sometimes 8 11
Never 2 7
| feel | engaged with course materials| V-Often 16 3
Often 16 11
Sometimes 5 11
Never 0 12
| explained course materials to my V-Often 13 2
classmates Often 13 8
Sometimes 8 15
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Never 3 12
| contributed to classroom discussion | V-Often 15 5
Often 10 11
Sometimes 11 12
Never 1 9
| work with other students in course | V-Often 14 7
projects Often 13 12
Sometimes 4 12
Never 6 6
| engaged with instructional vidéo V-Often 17 3
teacher explanatiofComputes subject | Often 18 7
Sometimes 2 13
Never 0 14

LY FTRRAGA2YS GKS YSRALFLY 2F aitdzRSydaQ I OF
Accordingo Table 4.Z> (1 KS Y S RA lagadeti®engagerdeRtSabrie i BLE&d=3
was higher than in NFLOM¢d=0 @ LG Oly o6S 02y Of dZRSR (G KI
engagment in FLG was different from in NFLG. A M@fitney U test was applied to examine
0KS aA3IyATAOLIYOS 2F GKS RAFTFSNBYOS Ay &aiGdzRSy
to Table 418, thereg I & | AAIYATFAOlI YU RAFFSNBYWHUAY & dz
231, Z=5.10, p < 0.05. Thus, this result rejected the null hypothesis and accepteadlihe
which indicates that there was saignificant difference in the academic engagement of
students between FLG and NFU®G.addition, the size effect was calculated to identify the
extent of the difference. The effect was moderate regarding the Cohen guideline, where the
r=.59. This result suggested that the students in flipped learning were moregedga

compared to students in theon-flippedlearning environment.

Table417¢ 2 G f 2F {(0dzRSyGdaQ ! OFRSYAO 9y3ar3aSYSyi

Flipped Learning Non-FlippedLearning
N Median N Median
Total of Students Engageme 37 3.00 37 2.00

Table 418AMann? KAGy Se ¢Sad {0dzRSydaQ ' OFRSYAO 9y3at

Group N Mean Rank U Z P r
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Flipped Learning 37 49.76
231 -5.10 .00 .59

Non-FlippedLearning 37 25.24
Total 74

4.6 SectiorFiveY { G dzRSYy 1aQ [SFENYAYy3 ldzizy2yYe

One of the current research questions was aimed to find out the impact of flipped
f SIENYyAYI 2y addzRSydaQ f Sindldflippédearhinzipgpypack.é 02 Y
There was a section in the questionnaire attempting to address this question by dis&ing

students to respond to 11 statements that reflected on their level of autonomous learning.

¢t2 6KIG SEGSYG RAR CtALIISR [SFENyAy3
first-year high school in thEomputerScience subject?

Ho: There is no significant difference in terms of students' autonomous learning between the flipped learsingroland
the NonFlippedearning classroom
Hl: There is a significant difference in terms of students' autonomous learning between the flipped learning classrg

the Non-Flippedearning classroom

Figure 410: QuestionFourand Hypothesis

According to Table 49] there was a slight difference in most statements; for example,
Ay GKS FANEGF W FNBSy (12 SELINBaEE Y& ARSEFA | yF
the median score otudentsin FLG (Med=4.00) was higher than NFLG (Med=2.00), which
assumed that the students in flipped learning group had the opportunity to express their ideas
and opinions in the classroom. In addition, one can observe from the median sctive of
a i i Sousigdiof the classroom, | enjoyed the freedom to learn whenever Ewzatt
the students in FLG (Med=4.00) were mergoyed the freedom to learn on their own time

compared to students iNFLG (Med=3.00). Also, the students in the flipped learning indicate
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that the teacher encouraged them to ask questions; with FLG (Med=4.00) and NFLG
(Med=2.00). This could be ascribed to the fact that the students in the flipped learning
approach showed more aptitude in terms of getting involved in the classroom disowssio
activities. On the other hand, the students in NFLG showed that they needed help from their

teacher, as opposed to the students in FLG who seemed to be neutral in their response by

adl G yR2y yw2id YySSR GKS (8owever SISl d2dzR S EAD KBS RA |

to statementsd L R2 y20 yYSSR G(KS S OfCEmpltai®? deNFafSte
showed that the students seemed to be still in need for the teacher to guide them in the
Computerclass since the course was offered to bothugre. Overall, the total of students
median score enabled the researcher to assume that students in flipped learning had the
chance to learn more autonomously than in NFLG, with the median of FLG (M@dkiglter

than NFLG (Med=3.00).

Y <

Table 419:AMann2 KA Gy Se& ¢Sad {ddRRSyitaqQ ! OFRSYAO 9y3l ISy



ltems Flipped Learning | Non-Flipped Learning
Group Group
N Median N Median

| felt free to express my ideas and opinions in the classroq 37 4.00 37 2.00
activities.
Outside of the classroom, | wable to control my learning 37 4.00 37 3.00
environment by working on my pace.
Outside of the classroom, | enjoyed the freedom to learn | 37 4.00 37 3.00
whenever | want
Outside of the classroom, | was able to control my learnin¢ 37 4.00 37 4.00
time.
I do not need the teacher to offer help to me. 37 3.00 37 2.00
| do not need the teacher to tell me what my difficulties arq¢ 37 3.00 37 2.00
| do not need the teacher to tell me what to do in the 37 2.00 37 2.00
Computer course.
| felt that myinstructor provides me with choices and 37 4.00 37 3.00
options.
| felt understood by my instructor. 37 3.00 37 4.00
My instructor conveyed confidence in my ability to do well| 37 4.00 37 4.00
the course.
My instructor encouraged me to askiestions. 37 4.00 37 2.00
My instructor used to listen to how | would like to do thingy 37 4.00 37 4.00

TotalLearning Autonomy 37 4.00 37 3.00
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Furthermore, the statistical test was conducted to examine the difference of learning
autonomy between students in FLG and NFLG. According to Table 4.17, the result suggests a
statistically significant difference with U= 108,-&52, p < 0.05. This resutejected the null
hypotheses andacceptedthe HL In addition, the size effect was calculated to see how big the
difference was. The effect was big according to Cohen guideline, where the r=.75. These results
suggested that the students in flipped leargihad the opportunity to learn autonomously compared

to students innon-flippedlearning.

Table 419 Mann2 KA Gy Se ¢Sad {(dzRSydGaQ [SINYyAy3 ! dzizy2ve

Group N Mean Rank U Z P R
Flipped Learning 37 53.08
108 -6.523 .00 .75
Non-FlippedLearning 37 21.92
Total 74

4.7SectionSix{ 1 dzZRSy(iaQ t SNOSLIiA2ya

The students in FLG were asked about their perception towards flipped learning
approach to learning th€omputerScience subjects. The last section of the questionnaire
had two parts; the first one included 12 statements asking the students about themhea
experiences. The second part was a ranking question, where the students were asked to

classify the most effective element in the design of a flipped learning approach.
47dm { 0 dzR Sy (i ®»WardtthS Rippsd léaknthgipeiience

The students were asked to show the level of their agreement statements according
tothe5[ A1 SN &40t Sd ¢KS NBaASFNOKSNI O02YLlzi SR (G f
0lFlAaSR 2y G6KSGUKSNI KS& ¢SNBE WYy thekighk 4.1900stW! INB S
of the students liked flipped learning because it made the classroom more sodbecause
of the idea of using technology in their learning. In addition, 78% of the students liked
communication with classmates in flipped learningdar0% of students liked the length of
the video, and while 8% disagreed, 68% liked the classroom activities. The students agreed
that they improved by engaging in the learning process, including video quizzes online

discussions and collaborative learniddthough 68 of students liked to be at home preparing



for the classroom activities, 76 % of the students felt that flipped learning needed hard work.
CAylLftes cyz» 2F GKS addzRSyida LINSBFSNNBR (GKS

| prefer to have all the courses using flipped learing. s
I like the length of the video which is not too long. s

| liked the idea of making the classroom more socigly

I liked the idea of using technology in my learning,
L tA1SR GKS O2YYdzyAOl (A 2 mbeieli K Y8 Of LA3YL S Ay FfAL
| liked the classroom activities

L tA1S G2 o1 00K I OARSXAM@gigS B2 L G GSYRAYy3 | GSFO

| like to work at home to prepare for classroom activitie§. s

| feel that flipped learning needs hard work ==

| have learned a lot from the computer science course. T

L ¥S8St L KI@S AYLINROSR o0&SyILIAyI Ay GKS fSLNYAYy3 LI
L LINBFSNI §KS Tt ALLSR  SEhNhaiEemmlmkI INP L OK NI §KSNJ GKIyY

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Disgree m Neutral m Agree

Figure 411Y { G dzRSy (1 aQ t SNOSLIiA2Y (261 NR (GKS Cf ALILISR

4.7.2 The Most Effective Element in the Design of a Flipped Learnipgréach

The current study applied the design of flipped learning, including four elements
(Video, Online Discussion, Quizzes, Classroom activities). The students were asked to rank in
order which elements were the most effective for their learning. Accordinged-igure 4.13,
it can be observed that the instructional video stood as the most effective eleniaet.
students ranked other elements as follows; the second most effective element was
classrooms activities, while the third was onliggizzes The students rankednline
discussion which they had to do, as the least effective element in the design of flipped

learning approach.
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Figure 412: TheMost Hfective Hements in Flipped Learning Design

4.8 Conclusion

This chapter provided an analysis of the quantitative data collettadexaminel the
AYLI OG0 2F Ff ALWSR S N§g/rhoyvation? atadd@micdzSgérieatQ | OK
and learning autonomy. A comparison of the medians of the experimgntaip and control
group, as well as the MaAWwhitney tests and effect sizevere conducted in order to address
the research questions thaequiredstatistical analysis. The quantitative data was collected
from the preand-posttest to measureboth student performance and the questionnaire,
which focused on five aspecty | YSt & & U dzR S y;liperfdrmanée KearSigS Y Sy U
motivation, academic engagememind learning autononmyas well as another aspect for the
experimental group, whiclwas based orsi dZRSY 14 Q LISNOSLIiA2ya G241
Addressing the first research question that aimed to examine the impact of flipped learning
on student§achievement wasonductedvia a pre andposttest, as well aghe two sections
in the questionnaire. Td result of the preand posttest showed that there was an overall
AYONBIIAS Ay GKS adaiGdzRSy(daQ aOmiNkpped ldaghingF € A LILIS
particularlyin the post-test stage Moreover, as revealed in the analysis of the questionnaire
regardng the student§perceptiorstoward their achievemergand performance, there were
more positive responses in the data collected from the FLG students than from their NFLG

counterparts.

In addition, the second question consi@erthe examinationof the impact of flipped

learning on the studen@notivation. This chapterhasaddres®d this question by using the
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analysis of the section on motivation in the questionnawhich revealed that the resudt
demonstratedthat the students inflipped learning were more motivated than in NFLG.
Furthermore, the third and fourth questienwere concernedwith the examiration of the
impact of flipped learning on studerf®&cademic engagement and learning autonorttywas
alsofound that the positie impact of flipped learning was observed in terms of stud@nts
engagement and autonomy learninghile there were more positive responses in the data
collected from the FLG students than from their NF counterparts. The findings will be

discussed in moredtail in ChapteSixth

162



Chapter Five; Qualitative Results
5.1 Introduction

In the current study, the mixed method desigrasusedas it enabledhe researcher
to better understandflipped learningand how it is effectual upod (0 dZRSy G a Q | OKA S
levels as well agheir academic engagenme¢, motivation, andlearningautonomy. This was
achieved through variouglata collection methods, such as @re- and posttest, a
guestionnaire interviews and a focus groups The previous chapter presented the
guantitative findings, with a statistical analysis of the data from -posttest and
jdzSaGA2y Yyl ANB (2 SEFYAYS (GKS SF¥FFSO0G 27F GK:
achievement, performance, academic @ggment, motivation and learning autonomy, in
comparison to thenon-flipped learning approach. The qualitative data is employedrder
toLINE A RS FdzNIKSNJ NAOK SELX FylFiGAz2y 2F K2g TFfA
experience in th&Compuer Science course and to gain further insights into the phenomena
of flipped learning. In order to address these issues, a-stnmctured interview was carried
out duringWeek 11with 18 participants; half of whom constituted the flipped learning group
and the other half thenon-flipped learning group. This was followed by focus group
discussions, with one group of five students forming the flipped learning focus group and
another group (also five students) making up tte-flippedlearning focus group/Neek 12).
¢tKS OdzNNByld OKFLIISN LINBaSyda GKS ljdz-tAGEOAD
experience, (2) motivation, (3) performance, (4) academic engagement, and (5) learning
autonomy within two learning environments/| F RRAGA 2y > GKS &aGdzRSyidac
the use of flipped learning in th€EomputerScience subject and about the flipped learning

design.

The findings provided an important counterpoint to and in support of the quantitative
results and in responsé 2 G KS F2f f 2 gAYy RowNdb theSstudetiKperetlzS & (1 A 2
their learning experience in two different learniegvironmensé @ ! G241 f 2F FTA DS
emerged from the analysis of the qualitative data, as collated from the interview and focus
groups. These were then presented based on the research questions, in addition to some sub
themes emanating from this analysg¢€ Figure5.1).In other words, the researcher decided

on the broad themes in a deductive manner using the research questionppased to the
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subthemes, which emerged from the data collection and were thus inductively classified. In
GKAA OKILIISNE RSY2YailiN}YGAGS jd20F0A2ya | NS d
and subthemes.The LJ- NI A OA LI y (1 & Q LIS tokundén@d i B ThagteNS T dzN
resulting in a deeper understanding of flipped learning at=l efficacy in terms of
consolidating studen®@ achievement, performance, academic engagement, learning

motivation and learning autonomy in tf@omputerScience subjs.

Fromthe qualitative resuls it can be observed that the participants reported the
0SYyST¥Aala 2F aiKS dzaS 2F (SOKyz2f23&> 3INBI G§SNJ
theirengagingh y y 2 @St S| N#ishyvas oytpadSinieibécsiu€eths flipped
learning design. Faexample, The teacher in the study context benefited from having the
classroom time free to apply different activitieshich would not have beenpossible if he
hadusead the time in the classroom as normaith the requirement toexplain the lesson topic
and then be able toengage the students in group activities in just 45 u@s. The use of
technologyalsohelped the teacher to deliver the lesson by using instructional videos in their
place,which allowed the students to watch the lessand toconsider heir differentiation.

This would simply not have been possible under the design of the learning if flipped learning
had not been usedOverall,it can be tate that the design of flipped learning combines these

features.
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Figure 51: Emergent Themes and Sibemes based on Analysis of Interviews and Focus Groups

g2
27

In relation to the outline of the current chapter, it first presents the findings related

A0dRSY4Q S NympsesSciénielcafing, Beyi HE&/es tokthg findings

A

GKSANI £ SINYAY3A Y2 perfdhaincevdllybe cobeled fivlbwed By S

their academic engagement and learning autonomy. The last theme to be addressed is the

flipped learning desighefore concluding with a summary of the chapter.
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In the current study, the researcher aimed to explore tWmmputer Science
classroom environments, with the first group exposed to the flipj@adning approach, while
the other to thennon-flipped learning approach. The students in the flipped learning group
took part in learning over two phases; the first phase included an instructional video, quizzes,
and an online discussion, while the secqithse involved a variety of classroom activities,
such as collaboration activities and problawmlving activities. On the other hand, the
students in thenon-flippedlearning group experienced learning in the teacher preferred way
and often a lecture methd. This section attempts to address the research question about
how each group perceived their learning experience. The data from the interview and focus
group was inspected and revealed several differences between both the flipped learning
group and thenon-flippedlearning group regarding their learning experience in@memputer

Science course. The two stliemes below spotlight the most prominent of these differences.
5.2.1 FlippedearningExperience

This suBl KSYS FAYa G2 dzy RS Nghexpenerce ith digppSdy (i & Q
learning in theComputer Science course, including the peclassroom and helassroom
phases. The finding showed thatet students in the flipped learninmdicated that their
learning experience in th€omputerScience was posig, which was clearly found in the
interview. For example, one student stated thiaii KS SELISNA Sy O0S 461 a ySg |
(FLG1), while another mentioned:L i 6+ & | 322 R CoMpuNA &EHS ¢ S| N
¢KS FT20dza 3ANRdAzL) FAYRAY3IAEA IINB faz2 FftA3IYySR gA
where the students in the focus group agreed that flipped learning was a good experience.
Accordingtoonestudentg A i A a | dzy A |j dzSide§ i ted®NGK I&ayhidgSabduty R |
Compute¢ (FG1S1). In addition, the students reported how online learning in the pre
classroom phase was a new and novel experience that improved their overall learning
experience, as mentioned by one studeats K I (i ndtiie adout thid experience was that
S fSFNYSR i K2YS @Al GKS @OARS2I ¢gRGISLK Aa 4
Another student argued thatt £ S | RadfmpuyfeBScience has become easier and fun in this
different way of learning where yoizd S & 2 dzNJ f | LJG 2(EG1$6R Thi dindiige 2 v f
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showed that the students had a new way of learning and seemed to enjoy using technology

in their learning experience of theomputerScience subject.

Furthermore, the students from the interview idefed the features that rendered
the learning experience positive in flipped learning. First, flipped learning enabled them to
learn at home without the distraction that was often present in the classroom environment.
For example, one student praised Flthatd X (G KS @ARS2 ¢l a | tgle&a |
g a RA&AGNI OlGA Y3 (FhL&l), Hrdinothet studedendpliadzednat ¢ ISadned
by watching the video, doing quizzes, and participating in the discussion, which was better
than learning fromii KS G SIF OKSNE ¢KSNBE GKSNBE Aa dzadz f ¢t @&
study at home with full consideratiGh(FLG5)

Similarly, the element of freedom and flexibility of learning was also mentioned in the
responses of the students who reportedaththey had the opportunity to learn at their own
pace from the comfort of their honse Thus, using their own devices allowed them to review
the materials anywhere and anytime, giving a sense of flexibility to their learning routines
(FLG1, FLG2, FLG4,&LAIso, a student in FLG8 reported that flipped learning provided a
solution for when he could not attend th€omputer Science class by providing online

materials for him to review at home rase he was not able to physically attend on the day:

o am a member of the robot team and sometimes we represent our school in the
O2YLISOGAGAZ2Y RdzZNAy3a aoOKz22f GAYS X 1'a | NB
ComputerScience class only had its materials accessible via Marefa, which helped

me to overcome theifficulties of missing the lessaagFLG8)
GX LYy C[Z L gla FTNBS G#FLASINY |G K2YS |yR

G¢eKS fSaazya oSNB Slhae X L gk i0OKSR GKS @
guizzes in my own time, and if | did not understand it, | had the optionwateh

A ((ALE2)

L fA1SR (KS ARSI afwWherdéandavénsofdtimaskostheY | i S NA |
way to school bylzA A Y3 Y &FLGY) 6f S dé



hyS OFly |ta2 FaONARGS GKS aidRSyiaQ 20SNI €
to provide them with the learning materials and to show them the lesson plan with the
learning objectives. The students reportdtht the presentation of the learning objectives
appealed to them and so did the planning of online materials for each week, which provided
guidance on how their learning should be conducted. Student FLG9 supported this idea when
he mentioned that:4 L  thak theSteacher provides us with the objectives and goals of
f SENYAY3I AY alNBFFX YR ¢S (y26 o6KIG 6S aK2c
GKS &1 YS  SI NYAyY 3 ThHskdsiBaids Giyi Sudlent BLG39 vihdlEohfitmed
thisidea by sapgthat:a ¢ KS € S NYyAy 3 YIGSNAFf & 6SNB RAODAR
F2NJ GKS gK2fS 6SS1T YR ¢KIG GKS fSaazy Aa T2

Additionally, the students in the interview referred to the use of classroom &esvi
as one of the learning experiences that enabled them to work as a team and gave them the

opportunity to learn from each other. Expanding on this, FLG2 reported that:

In the class, we work together doing the activities that the teacher asks us to do,

FyR +Fff OflaayvyldiSa 3S4G G23SGKSNJ I yR KSf LJ
example, the teacher gave us a task to design a video about the Saudi National

Day, and weto setouttplan YR S| OK 2y S KIFR | LI NI X hy¢
plan, another usedhe Internet to collect pictures, the third downloaded the song,

FYR GKS tFrad dSIY YSYOSNI dziSR a2@ASYlF 1 SNJ i
of the class, each group presented their video, and it was really fun and useful as

we took advantage of it to learfrom each othern(FLG2)

There were two students who supported this idea when they said that their experience
learning Computer Science enabled them to gain the opportunity to have more
communication and discussion with each other, which makes the classroom more
interactional and proactive than it was the case for other subjects. As statstulgnts (6,

5), respectively,

ltwast YA OS SELISNASYyOS XComptterdcienaeSddiingi 2 O2 Y LJI

class to, for example, the English class. In the English class, it was boring, whereas
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in the Computerclass, wecommunicatel with each other and engage in

discussions, and we were alsappy to help each othe(FLG§

| felt that we were close to each other when communicating in the classroom.
(FLG)

In addition, the students in the focus group emphasised how the flipped learning
experience changed their perspectives about the preparatior the classroom. As one
student pointed outd A Y G KA & GoBputeiSdeschl Elassioknschanged my learning
behaviour and | have developed into a student who prepares for the classroom and studies at
K 2 Y $F651S4). Moreover, flipped learningfeséd the students a completely different
experience of preparation for the classroom compared to their previous experiences, which
is clearly shown in this statemerd:Ly GKS LI ad>x 6S RAR y20G KI @S
We used to rely on the textbdo F 2 NJ 2 dzNJ(AGNSS)LaindNih andttenyoéie:l. | INB S
GAOK CDM{M X ¢KS gl& S tSINyid I (FGK3)YrA&o s a vy
20ASNIBSR Ay (GKS aGdzRSydaQ RAaOdzaaArzy gla GK
encouraging themo prepare for the classroom. One student confirmed thatJNBS LJ- NA y 3 F
the Computerd dz6 2 S OG o0& daal NBTIlI ¢ g a (KBS1SsRdhile Sy 2 2 ¢
another student acknowledged that e 2 G f £ @ | AINBSwae X LG Aa a
doingd ST2NB YR y2¢ A GFGISPH Edam theSindihg/ab&véB ai BeR ¢
argued that flipped learning provides the students with a valuable experience for preparation;

one that they had not been used to up to then.

Despite the positive experiena#d flipped learning reported above, the students in the
focus group raisedeveralpoints about the difficult learning process they witnessed in some
ComputerScience lessons. First, they arguably suffered from mental and cognitive overload
caused by hawg to carry out homework for other courses, and at the same time, having to
always review materials from th€EomputerScience subject, which sometimes resulted in
attending the class without any adequate preparation for the expected classroom activities.
Also, they mentioned that the instructional video was not appropriate for all topics and
suggested that it might be lteer to sometimes watch it as a pestassroom task after the
G§SIF OKSNDRa SELX Yyl GA2yd ¢KS F2fft2Ay3 | NB (K!

regarding this point:



2 §OKAY3I YR NBOASSGAY3 (KS OARS2 Aa y2i
G ¢ A Q @as Xacing difficulties watching the video because | had an exam for

I y203KSN) 8dz62S0O0 yR L Y | LISNER2Y 6K2 &af
without full preparation for the activitiegFG1SB

| explicitly agree with you, because the teachesaskto watch the video even if

we have other difficult homework or exafFrG1Sp

| would like to add that the video in son@omputerlessons like the Linux
AYOGSNFIOSas 6KAOK Jedplarcainbas daevielFGISEINI 6 KS G S|

Most of the lessns were interesting and easy in this method of learning, but the
design lesson was difficult for me and | agree with my colleagues. The video could

sometimes be used as a review of the les§eB1SH

Furthermore, the students reported experiencing tecatali issues whilst on their
learning journey ofComputer Science, which in turn seemed to affect their learning
experience. For example, they claimed that the usability of the online platform on their
devices was not that effective, adding that the layo@ito 1t KS 2 y f MafefaQ LIR K R T ¥ A&
work well on their phones. It can be noticed that only the video element was working well,
while for the other elements, which they had to access through their laptops, such as quizzes
and online discussion forum, tiievere not working properly. This point is further explained

in these responses:

L FFOSR I LINRoO6fSY 6KSYy L dzaSR Y& tK2yS G2
the page became a mess and icons did not appear, and sometimes, | could see just

half a page, but when | use ti@mputer everything works wel{(FG1S)L

| faced the sameprdbSY A G K Y& LIK2yS G22 X {2YSGAYSa
guestion option, but omy laptop, it was clea(FG1Sp

Only the video was working on my phone, but the quiz, forum, and fills were not

working.(FG1S1L
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5.2.2Non-FlippedLearningExperience

This subi KSYS NBfIFGSa G2 dzyRSNRGIFIYRAY3 &idzR
ComputerScience course withon-flippedlearning to identify the differences in comparison
to FLGAIl students in thenon-flipped learning group felt that the learning experience in
ComputerScience was a normal routine that they witnessed in other subjects in their school
classes. One student exclaimed thati K SNBE A a y2(0KAy 3 Cofpater Ay K.
Science apartfromthehg Ay F20NEBEDPHARYE 6KAOK A& O2yaAraisSy
responsett U KS &l YS NRBdziAyS X ,2dz aAd yR fAaGSy &
@ 2dz | (B3} i atlyeéwords, the students in @emputerScience classroom did
not go through a different learning experience from other subjects, which may suggest that
the lecture was a common feature in their school. Interestingly, emphasising that the teaching
method had not changed since primary education, two students, respgtistated that
GOGKSNBE Aada y2 RAFTFSNBYOS FNRBY (0KS (AGRIR)YahdNE & O
thata AG A& (GNMz2S GKFEG GKS GSIFOKAy3 adetsS KlFa |If
G2RIFe8 X 28 (K2dZAKUIO KARK &aROEFEEH)YRiE vieRaFiF SNBY (.
bC[D &aiédzRRSyidaqQ tSIENYyAy3a SELSNASyOS g4l a I faz
addition, it can be observed from the findings of the interviews that the students lacked
interest because of the teaching agipt OK RSALIAGS GKS (Sl OKSNDa dza
as Smart Board interactive whiteboard. One student complained about it openly, claiming
thatd T2 NJ WKAYB8X Al o6l a 602NAYy3I gAGK GKS (Sl OKSN.
It was like tt5 ! NJ o0 ANMFLGB)X Addidgéto the unappealing learning experience, the
students mentioned that the difference in t@omputerclassroom experience compared to
other learning experiences in other courses was the practicality of the lessons using a
Computer (NFLG3). This point shows that despite the presence of technology in their
classroom, the students needed educational practices that could improve their learning

experience.

oComputerScience was the same boring routine and the same experience we
leary i G2 LI aa G4KS SElFYa X ¢KS RAFTFSNBYyOS 4
we used theComputere (NFLGB
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Also, what is important to note, in addition to what is mentioned above, is that there
were two students in the interviews who enjoyed it when the teacher used digital activities,
such as Plickers or watching YouTube, which could be considered as omreediutational
practices to attract the students in the classroom. The students mentioned that they were

exposed to these practices a few times.

dindeed, | found some classes interesting whenever the teacher used Plickers or
opened YouTube to give an ex@#an of how to use open source ... This practice

was enjoyable ... It would be interesting if all classes were liketNELG)L

GCKSNBE 6SNB AyidSNBadAy3a FOGABAGASA Ay (K
t £ A O(NBUGH o ¢

Furthermore, it was foundhat the students innon-flipped learning missed having
learning activities in the classroom. The students expressed that they did not have lots of
classroom activities due to the nature of the teaching method. One student (NFLGD5)
mentioned that they preérred to have a better role in the classroom in the form of a group
discussion, as they did in the Social Skill course. These ideas are further documented in the

following statements:

OWe did not have lots of activities in ti@mputerclassroom, and the teacher
talked too much. We should have a new teaching method. For example, | like the
teaching style in the Social Skills course in which we discuss and participate in

FOGADGAGASE FYR d&AS (MREAGAYGISNYSiG (2 FAYR S

G L NERMISIAG only Plickers as a classroom activity despite the fact that there
were no activitiesThe Computerclassroom started with the teacher and ended
gAGK (WFAGRD ¢

L RAR y20 tA1S GKS gle& 6S NBIR FTNRBY (F¢
informationabout the production of multimedia and learn about it in a different

way, not like physics and maths. For example, | might work with my friends to

LINE RdzOS | @ARS2 YR RA&aOdzzaa SIFOK aidsSLl X |
Skills subjectto prepare NS A Sy G F GA2y | (NRRGFS Sy22@8SR Add
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The students in the focus group also explained the difficulties they faced in their
Computer{ OA Sy O0S f SINYyAy3a SELISNASYyOSe® CANBGE Al
explanation for the whole class duiah. As one participant pointed outt s KSy KS A a
explaining for 37 students or more, the teacher cannot ensure if | am able to understand or
y20 2NI AT L Y LIe&Ay3a FGdSydAaAzy (2 KAY 2NJ y:
10 mins, lam no&t dzZNB A ¥ L  ¢62Sh), nbt Folntemibinl-tHeiRe deacheust
explain for all students regardless of their differing levels of understanding, as highlighted by
onerespondentd & addzRSydaz 6S KIFIPGS RAFFSNBwel f S@S
f S (NGR2&2). Moreover, the students felt that they needed to exert extra effort because of
the lack of teacher explanation and the shortcomings of the textbook. One participant

highlighted this issue by stating:

6 would like to add that the teach@ra S E LJt | yCoihpurlasskogm (i K S

gla y20 Sy2dAK X L ySSRSR G2 YI1S SEGNY S
example, the difference between open and closed source software and which one

Ad 2Ly &a2dNDS X ¢KS (S| QKhS teddiok ddsLIt | y I G A 3
not clear because it was limited to a few software programmes and there are

many of those programmes around us, but | cannot classify which one is open

and which one is clos@tfG2S5)

It can be inferred from this view that studentsettto gain a lot of experience to avoid
facing this difficulty when learning certain concepts in themputerlessons.Also in the
discussion, the lack of teacher classroom management skills was noticedlussncing
& G dzR S y i aCemputerEcedtd ekiriences. For example, a student in NFLG7 reported
that a 0 KS f SFENYAy3a SELISNASYOS g2dZ R 68 o0SGGSN
Of FaaNR2Y X LYRSSRXI (KSNBE ¢ CompButeldss abg/ spakel dzR Sy (
toeachotherwh f S (G KS (S OKSNJ 61 a S hhislfie Abfut tfiedackk ¢ KA &
of classroom management and distraction in then-flippedlearning environment was also
reported bystudentsin the focus group (FG2S3, FG2S4). This experience could only occur
when a teacheverseeover 37 students, where sometimes matters can get out of control

and become a source of distraction for some students.
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dl would like to say that our teacher tries his best, but sometimes one student can

distract all students and caugbem to lose focus with the teacher, especially

gKSY (GKS (Sl OKSNJ a2l GRESBOt aa G2 GF 1S
GL F3ANBS X {2YSGAYSa (GKS GSFOKSNJ OFy aitz2Ll
RAR | 0FR 0SKI@A2dz2NE | YR ( FétéachérstofisiSy SR Y 2 |
G§SFOKAY3 yR O2dzyGa FE#Spl & |y SELIXLFAYSR f S¢

pdo {(dzRSyi(iaQ az2iAgl A2y

¢KS aiddRSyitaQ NBalLkRyasSa (2 GKAa YIAYy GKSY
into their level of motivation within two distinct learning environmenitg,, flipped learning
and non-flipped learning. Analysing data obtained from the focus group dredinterviews
generated three subhemes, namelyl.earning environments, Ratassroom Preparation and

Importance of th&€ComputerSubjectwhich are explored further in the following sglections.
5.3.1 Learnindgnvironments

In this subtheme, the stu@nts explained how the two different learning
environments affected their motivation. The students in the FL environments interview
reported that the FL environment provided them with a motivational learning experience to
learn Computer Science. They stade that the components of the flipped learning
environment enhanced their motivation to learn, which is further exemplified in the following

examples:

G4X 2AGK GKS GARS2s 2ytAyS £SENYAYy3Is FyR
to learnComputerand K A & gAf f KSt LFLGIS Ay GKS Fdzi dzNB ¢

a X Céfputerearning environment was very different from learning other
subjects, so | was more motivated to le@omputers than the previous yedr.
(FLGY

dal felt increasingly motivated in tHeomputeiclassroom because it was different.
Byinvolvingin the classsomactivitiesand watching videos at home, it felt like a
YSs SELENBISY OS dé
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Furthermore, the classroom activities were considered as enjoyable tasks to enhance
a0dzRSyGaQ fSIENYyAy3a:r gAGK GKS GSIF OKSNIkSy O2 dzNJ
and other activities. This supplementary practice to the flipped learning environment
O2yiNAROGdziSR AYYSyaSte G2 AyONBlIaAy3a aiddzRRSy

statements:

GL f AChrputerXiSF a 4> FyR L Sye22eéSRtedctet NYyAyYy 33
allowed us to work together in the classroom and | was always enthusiastic
0SOlIdzaS L 1y26 Y& (AYS AYFLGKS Ofl aaNB2Y ¢

aL tA1S G2 o6S LINL 2F F GSIFY gA0GK Of I &
motivated to accomplish the taskS T 2 NB G ®IS5)12 0 KSNE d¢

G¢2 0SS K2y Saidx GKAA Ednpus moresthadtheegedl A g1 G SR
before. For example, | felt | am a creative person in the classroom when | led the

ANRdzL) 02 REBGRIY | o0f 23 d¢

In addition, all the participantan the focus groupagreed that the learning
environment was totally interesting and enjoyable, and enhanced their level of motivation.
The group tasks, including the discussion with a classmate and pralulmng activities
encouraged the students to learn during the classrooi@1(%2, FG1S5). Furthermore, the
0§SFOKSNRNa O2yiGAydz2dzza Y2yAlG2NRAYy3I | yR SyO2dzNI
activities was mentioned as one of the major motivational aspects that occurred in the
Computerclassroom (FG1S4). The students also mentighatiworking and collaborating
during group activities proved to be an incentivising factor and gave them a sense of equality

and fulfilment (FG1S1, FG1S5). The following statements further document this point:

AWe work in the classroom in task groups,iebthwas encouraging for me. It
fft26SR YS (2 SEOKIy3IS Y& 2LAYAZY S6AGK Y
fAaGSYAy 3 (2 G S0Sit wasSenOiketebtigifor fiéE-GLERIZNS

GThe teacher was walking and encouraging me and all my classnateg to
answer and finish the task with our team, and we like it this way as we feel the

teacherwasmotivated and suppogd each teame (FG1SH
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oFlipped learning helped me to understaddmputerconcepts, such as copyright

and how | could avoid copyrighty FNAY 3SYSy i 6KSy L ONBI (S

Also, it encourages me to discuss matters with classmates by expressing views

and answering to achieve the group task gaa(EG1Sp

X2S g2N] & | 3INRBdzL) FyR KSt L) SIFOK 20G§KSNJ i
Y2UAQO G§SR (2 fSIFENY X [SENYPGYSE A& y20 2dzaAd

A F3INBS ALK oCcDm{m0 X 2S [ff 0O2YS G2
understanding, and by cooperating with each other, we could fully understand

the lesson, and this makes tR®mputerclassroom uniqué (FG1Sph

Interestingly, there was a studérn the interview who described how the flipped
learning approach changed his view towards learniBgmputer Science, where at the
beginning he did not give this subject the same importance as the Maths subject. This point
shows how the student became nme@motivated because of the change in the FL learning

process.

a! 4 GKS 0 S3Ayy AGhApUtertlassPranras shchi impbradcs asi K S

0 K

L RAR alidKa IYyR tKeaaOaszs odzi 6A0K @GARS2:Z

FEALIWLISR f SI NY A yednors imdbivatsdy Iiviag an interesting Wa Y
02 f FLARY Pé

On the other hand, the students in theon-flipped learning group who were also
taught using the lecture method showed how this approach did not help them to improve
their motivation. As impliedn their responses, the students criticised the learning style and
how it was not appealing to them, thus negatively affecting their motivation. This is further

illustrated in these examples:

GX ¢KS Yl yy S NXCarputes $ lclasy should bedrazitractive to
Y2UAQI 0SS GEAGR(GdZRSYy (ia de

GL R2 y20 glyd G2 are GKS GSIFOKSN gl a
Of I & RAR VYRGB G G NI} OG YSoé

ax
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d L K2 dz3 dmputeibuNserdificient to other subjects, but it was the
same,solcd al & L ¢gla y2NFUSRIKEE Y2GA0F GSRbE

In addition, thenon-flipped learning students in the focus group showed a low level
of motivation regarding the learning environment. They agreed that the routine of the
classroom environment did not help them become motivated during their learning journey of
the ComputerScience dpjects. Their definition of a routine in relation to the classroom
lecturewasthatt 1t KS G S OKSNJ adlyRa Ay FTNRYyd 2F dza Iy
RdzNJ G A2y @FEG2SI).Ri stGdertsaldninated that they had the motivation to learn
the subject ComputerScience), but they were then shocked by the unappealing instruction

style in the classroom, which did not seem to motivate them.

a.. | was thinking this year would be different, but the routines of the classroom
did not attract me omade me motivated enough even though | was motivated

to learn aboutComputers € (FG2S)L

GThe teacher did his role, but th€EomputerScience teacher did not rise to our
SELSOGFdA2ya FT2N) G6KS KAIK a0OKz2z2t fS@St X

routinein the classroond.(FG2SB

GThe first two weeks | was excited when | was inGoeenputerclassroom, but
after that, | was disappointed with the learning method of an interesting topic

ddzOK | & & AS(RBESHI LILI A Ol GA2Y @

d was not highly motivated in thEomputerScience classroom, and the reason
4 Y& FNASYR &l GoRpuberSdegcadiakyother subject, &hd NI/
this was not our expectation of tHtéomputerclass in a high school where there

is aComputedab and is ready for usé(FG2Sp

In addition to the abovementioned, the students in theon-flipped learning
environment expected interesting educational practices in@menputerScience lessons that
could keep them motivated to learn. The NFG students i ficus group discussion
expressed that they had high expectations of themputerScience classroom in terms of

allowing them to (1) practice theitomputerskill, as one respondent stated:L 'Y 3I22 R |
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Computer and | thought theComputertOf | A ANRP2Y ¢2dzf R KSt L) YS (2 f
(FG2S4); (2) work with classmates collaboratively to enhance those skills. According to one
student,a S | ff dzaS G(GSOKy2f23e> YR 6S ¢2N] (23S€
instead of doingitd K2 YS | a [FGISP) MtSvasxedr that the students had the

desire and determination to be more active in the classroom, and as they indicated, the
learning environment did not meet their expectations, which had consequential effects on

their motivation. In addition, the students mentioned how using the group activities and the

new activities, such as Plickers, had increased their motivation (FG2S5, FG2S2). Regarding this
point, it can be evidently proven that compared the FL, the students in Wfe_fdBund more

wanting for educational practices that can potentially keep them motivated.

d loveComputes and | think it can be a more interesting class if the teacher uses
AYOSNBaAGAY3a I OGADGAGKEGEEp t A1S tfAO0O]SNAR | ff

drememberenjoyid Al 6KSYy GKS (S OKSNJ gl & dzaiy3
a group, we encourage each other to learn and my friend knows how the class of
a20ALf aiAtftaz it adGddzRSyume2spSi Y2U0A O GSR

In addition, the NFLG students interviesvaspired for some changes to be introduced
into the learning environment in order to enhance their motivation. For example, one
interviewee suggested the use of gaming in their learning. Another suggestion was a request
for more space in the classroom fetudents to be involved in group or peer projects. These
suggestions might give an indication of what the students had missed out on in the NFLG for
them to be motivated, which goes to show that the students are missing the enjoyability

element in their éarning, as explained by these respondents.
X LG ¢2dzZ R 0S Y Zonp@dmithigynangsA\NFLGLS € ST NI/

A QY Y2UiAQFGSR G2 tSINYy G§SOKyz2fz23@8s |yR L
f SFNYAYy3 YSGK2R ¢SNB Y2NB logiiidredi A @S> 0 dz
were allowed more freedom in class to use@wmputemwith my peers to explore

new topics in technology or to work on a proje¢NFLGPH
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5.3.2 PreclassroomPreparation

Analysing the data obtained from the interviews, the studevagced opinions as to
how preclassroom learning activities were affecting their motivation to learn. It seems that
using technology tools has helped enhaic& S & (i dzR Sy (i & QhoMi@léamidy. A A 2y ¥
student from (FLG4) emphasised that.JNB LJI anboe\ Bigg the Internet without the
pressure of missing out on information helps me to be motivated iComgputerf S+ Ny A y 3 £
Also, a student from (FLG7) mentioned the use of the Marefa platform in his learning at home
was motivational for him. In adddn, the athome learning approach was more attractive
GKFY dzy RSNIF{Ay3 GNXYRAGAZ2YIEIE K2YS@g2N] O6C[ D+
motivation to engage in learning prior to the classroom phase, as illuminated in these

statements:

aX [ S NYyewasImoe ifiterasting than doing textbook homework, and this
Y2U0AQ1IGSR YS (2 LINBLI NB oFEGRNBE O2YAy3a G2

Gt NBLI NF GA2y i K2YS gAGK2dzi GKS LINBaadzNB
Y2NB Y20GAQF GSRFLGY Yeé fSIHNYyAy3aIode

& h y f €ompukeBeacher asked me to use the Marefa platform for learning,
and | was really motivated to revise and study @@mputerd dzo 2SO0 a | i K2YS
(FLGY

In addition, the students in the focus group highlighted how preparation for the
classroom enhancedheir motivation. They mentioned that their increased interest in
learning stemmed from coming to class walepared and in having that beforehand
knowledge about the lesson (FG1S1, FG1S3). In addition, thegsseroom activities gave
them the extra edgewhich resulted in them being confident and enthusiastic about attending
the classroom (FG1S2). The wekparation through the prelassroom phase increased
a0dzRSy G aQ Y2 i EanpuieiSgishceitlass.t S+ Ny Ay

oaTheComputerclassroom started at home where | explored the online materials,
YR GKA& 3IF GBS YS O2yFARSYOS X L FStid Syidk

| knew what the lesson was abadifFG1SP
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0XThe video prepared me for classroom activities, and even soe®tineeded
the teacher to help me before the start, but | felt motivated for most of the

Computerclassroom because | came to the class-pielpareds (FG1SB

a.Ly FFrOlX GKS OARS2 YR 2yfAyS tSFENYyAy3 |
prior-knowledge motivated me to participate in class activities and with the
teacheré (FG1SL

In contrast, no one from thaon-flippedlearning group mentioned the prelassroom
preparedness when asked about how they perceived their motivation in a focus group and
interview. In addition, the students did not consider the learning approach as helpful in terms
of motivating them, which was clear in their depiction of themputerclassroom as a reading
group or a listening classroom (NFLG4: NFLG9). It can be infeatélde students in thenon-
flippedlearning do not seem to be taking advantage of the interestingglesroom activities

that could enhance their motivation, as in the case of the FLG students.

GThe way we leanComputerRA R y 20 Y20A Q4GS YS a2 YdzOK
group reading the bok.€ (NFLGX

GTheComputerOf | 4a ¢l & y2G adaadlofS F2N vye S@S
class was similar to other classes just listening and this had an effect on my desire

to learnComputes, and | was not motivated enougifNFLGY
5.3.3 Importanceof ComputerScienceas alubject

This suetheme is focused on the relevance@dmputerScience as a subject that can
dLJdzNJ addzZRSydaQ € SIENYyAYy3I Ay 0620§K 3INPekstafd ¢ KS
the students in NFLG reported tha@bmputerScience as a subject enhanced their motivation
(NFLG1, NFLG3, NFLG4, NFLG5, NFLG8).0Mmrention, however, is that two students in
FLG shed light on the importance of thigject These students not only believed that flipped
learning was a source of motivation for them, but also highlighted the importance of
ComputerScience as a potéal career opportunity for them, hence their motivation (FLG7:
FLG9). In addition, there were some lessons in @mmputer Science subject that met
a0dzRSyiaQ AyuSNBadtazr gKAOK O2ddZd R KIF @S KIFER |
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GThe way of learing helped me be motivated and participate more in the
classroom. Th€ompute{ OA Sy OS A& Y2NB AYLRNIFYyG F2NJ

is the main reason for learningsa{FLGY

Ao was motivated because as you know in the future | plan to be an expert in
Gomputere (FLGY

A was interested in learning more about the technology that | have to use in my
daily life, and theComputersubjects had some lessons, as | said, that were
interesting such as blogFLG3

As mentioned abovenany ofthe students in thenon-flippedlearning group reported
the importance of theComputerScience subject as a motivating factor to learn. Theesitsl
in the non-flipped approach reported that the importance domputerScience for their
future motivated them to learn. In addition, there was a student who mentioned that the
desire to attain good grades to ensure passage to the following academicwesa a

motivating element for him. This can be seen in the following responses:

GL GKAY]1l L ¢ @GompilasObecadsr it id iyhporiakt $or my
FdzidzNBE FyR gAft KSEtLI YS gAGK Y& OF NESNX ¢

A A~ A

odzi L Yy@EBEESR Al ¢

GL yS®RpuieE k BAffa X !'a €2dz (y262 SOSNEBEOIKAY3
'y SELISNI Ay (SOKy2f23&dé bC[Dp

Gl 2ySaidftesx L FChmipyias)butdtlsydmpuls@ry, 4nd I-ndkd to
3S4G 322R 3IAINIRSa G2 YI {.NFEGEINB L LI aa dz2 4K

Furthermore, the students in NFLG found some of the lessons inCtivaputer
subject, such as opesource and design blogs, a source of motivation for them (NFLGS).
These lessons attracted the students because they found them interesting to learn. In
addition, one of the students raised a direct point that he was motivated becatisee
lesson itselfeven thoughthe class was not that appealing to him (NFLG4). Thigherbe
showed how theComputer{ OA Sy O0S a | &adzoa2S0G O2dxAZ R SyKIl Yy
NFLG.
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G¢K&nputeh & a2YSGKAY3I GKIFGQA &SN hoWwLI2 NI | v i
to use it, and | am always motivated to learn more about this subject. | am

working on design, so some lessons motivated me to learn about which software

I NB 2LISy a2dz2NOS FyR gKAOK 2ySa IINB y2i0 A
(NFLG)

GaL gl a Y20AQFGSR G2 €SINY RSaAady oftz23a 2\
f SINYy Y2NB | oMFAIER G KSasS aiAfftaoe

& L Cdorhputss as a subject, and this keep me motivated even though éiss cl
glha y20 AMERLGONBAGAYy I odE

podn {0dzRSyGaQ t SNF2NXIyOS

The data of the interviewees and focus group for this key theme provide explanations
and more detail about how the students perceived their performance in two different
learning experiences. These responses are classified into twithsutes, ashowedin the

following sections.
5.4.1 HowSudents perceived theirPerformance inHipped Learning

This suBl KSYS Ay Of dzZRS&a | RSAONALIIAZ2Y 2F K2¢
flipped learning and the factors that affected their performanéecording tomost of the
participants in the flipped learning interviews, they indicated that they are satisfied with their
performance. The students boasted their achievement of high scores, which reflects how
good their performance was, as in the case of FLG1 who mentitvaedty @ LISNF 2 NXY I y O
322R X L 3ZFE H yKRA TK DIHNWEKSRI Ya (& FiiSAR: RIAKI R g A G K Y
@2dz OF y &aSS.TéstudeNts iiktBe fokus graup discussion expanded on this view
when reporting on their performance in the fppd learning classroom. For example, in the
GASe 2 FThet@amherictiangéd the way of my learning, and this helps me to get a high
a02NB Ay (®@KSG af I'F3820NJ SOD'v{éo = KS 4| i thaCGompudrf A SR ¢
Science subject, | had videxplained to me and also, | can ask the teacher during class if | am
& 0 NHz3 3 adilipgFnat &4 ¥ £ f adzowaSoGa NS fA1S GKAaAZ
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be higg ® ¢KA&a FAYRAYy3I 3IF2Sa (2 aKz2g (GKS f S@St
AYUSNIASGSR aiGdzZRSydiaQ LISNF2NYIFyOSo

Furthermore, when asked about the tools in the flipped learning design with the most
impact on their performancemost students in the interviews mentioned the instructional
video. For example, FLG9 expressed ¢hat y view ghe video simplifies the concepts for me.
An eightminute video is better for me than a foffiye-Y A y dzG S& G £ {,wbile GKS
FLG6 reportedthat t KS @A RS2 KSf LA 0Si0ScdmgenfeR ONEYIOBR |
Watching the instructioal video followed by the quiz was another effective learning practice
GKFG AYLI OGSR 2y (GUKS aldRSydaQ LISNF2NXYEFyYyOS A
commented:d Y& LIS NJF 2 NI I y (880 ddyfeds titdSGgR ledrnin lwizgtiRlying the
videoalR (S&adGAy3a YeasStT o6& R2Ay3 (KS ThedthaderitsSa = 4 K
in the focus groumgreedin terms of the contribution of using quizzes into enhancing their
performance and its significance as a tool of regular evaluation. For insta@d&52 stated
thatd G KS ljdzAT 61 & KSfLIFdzZ F2NI YS (G2 OKSO]l Yeé L
y2i 322RX GKSYy L lal GKS (GSIFOKSNJ G2 KStLI YS
intheComputef OA Sy OS SEI Yé

In addition, analysingata from the interviews identified other learning practices that
AaSSYSR (2 AYLNRGS GKS ai0dzRSydaQ LISNF2NNYIyOSc«
responsibility for their own learning by doing so at their own pace, as one student clarified:
GUKS20ARLINEPSa Y& LISNF2NXIFYyOSs AlG Aa F@FAt L
can watch and write and kg I 1 OK A F (G KSNB I NB (FLGI)E Anotherd dzy RS |
learning practice was students studying the video while writing notes for furtheusksan,
as indicated by one student Y& f S N}y Ay 3 KIFIoAl AYLINROSR Y& I
video while writing notes, and on the following day, | was able to ask the teacher or classmates
for more clarificatod 0 C[ Dp 0 ® LYy I RR silatlexohive a disussiobwitld K S NJ
the studentsand give thenfeedback which was highlighted by one studedgt:A y G KS Of | &
had the time to ask the teacherand have a¢o€2 y S RA a0dziaAz2y gA0GK KAY
see all students giving a higavel p&NJF 2 NJY (FyGE) SFérthermore, the classroom activities
were mentioned as another effective practice influencing their performandey e

performance has improved throughout the learning process, but the most effective part was
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classroom activities where we SNBE Sy 02 dzNF ISR G2 62N] X C¢KAA
Ol G4 OK dzLJ ¢ A (i KoneYstude (FLGB¥poftedi Sa ¢ >

However, two participants, who took part in the interview, reported different views
about their performance. They claimed that their perfance was not good i€omputer
Science in flipped learning (FLG7, FLGS8). The first reason was the difficulty to gain access to
2YETAYS YFOGSNRALFE A ¢6KSYy dzaAy3d (KKSmhbikiapppwith hy S L
Y& t2¢ 3INIRS X ¢KS NBI Lamputeitd access krling materidsA Ry 2
SOSNE RIFIe& YR Y& LK2YyS g¢gta yz2i A8PD.Rhisyirg dzaAK
raised the equality of students in terms of access tormninaterials with the right device to
ensure the usability of the LMS for different devices. Other participants reported that the
learning method did not help them to understand as there was no option to interact with the
teacher if they struggled withohly S € S Ny Ay 3Id ¢ KA A Aa fistISE NI @
would like to say the learning style did not help me to understand. There was no way to do
online interaction with the teacher if | ever needed to ask about a concept or for more
SELX ' yLYAAGYENI £ 5 (GKS ftSIENYAYy3 YSGKZ2ZR RAR Y7z
YySSRA Y2NB (A Y SFUGH)RANGS PSnt v@ak Teisey by ©ne of the students
in the focus group about his frustration in flipped learning as he did not manage st firs

pre-classroom tasks.

oSometimes, | felt annoyed about my performance because | could not finish the
2YyEAYS EtSIENYyAYy3I:T AyOftdzRRAY3I (GKS ljdzaT 1 Sa T2
performance in the classroom especially when the teacher aske@stion at

the beginning of the class and | was not able to ansNEG1Sh
5.4.2 HowStudentsperceived theirPerformance inNon-FlippedLearning

Thissubl KSYS Ay @2t @dSa || RSAONARLIGAZ2Y 8oh K2g 0
flipped learning and the factors that affected their performance. Whgauging the
perceptions of thestudentsin the non-flippedlearning group about their performance, some
students reported that they were satisfied (NFLG1, NFLG4, NFLGS8). The findings showed that
GKSANI LISNF2N)XYIFyOS ¢l a 322R Algan sagiwparforthdnceo m0
Ad 3I22R S@PSYy GK2dzZAK L R2 y2 (NAGI1L);2Rtke Mhomd 2 G |
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LINBLI NI GA2Y dzaAy3 (MySerfor@ancdedsvén| goddy Boend gneatf SY
home studying and reading the book, and | hav@aenputerwhich | use to search for more
AYF2NXYIEGAZ2Y 2y D2 2 INFEGH)pd@)tie thtemesdt in theZ @nPpuker (1 2 €
Science subject a @ LISNF 2 NXY I yOS Xampa@e Sciencefi®rdwhiril Srast A |
a child, which has pushed me to performbettes C[ Dy 0 @ LG OFy 6S 20 &SN

perceptions of their performance stoat a satisfying level.

Although there were some students who considered their performance as good, there
were others who expressed that they could have performed better if they had been able to
overcome some difficulties. They reported that it was difficds (02 F20dza 2y (K
explanation and that they suffered boredom during in the lecture (NFLG2, NFLG7). In addition,
NFLG6 mentioned that having more classroom activities could help to achieve a high grade.
There was also a student in a focus groggiag for a different teaching method that the
dGdzZRSyiGa O2dzZ R SYLX 2@ (we coullimina®eZoBr perfar@andelif, LIS NJF 2
for example, the teacher asks each group to explain one lesson each week and the following
day the groups discuss theskon and in the end the teacher gives us the conclusion of the
lessod CDH{n® LG OFy o6S &alFlAR GKIFIG GKS aiddzZRSyda
level provided that the learning approach is further developed to allow the students the

opportunity to embrace more learning practices.

Gaé& LISNF2NXIYyOS A& 3I22R3 o0dzi AL O2dz R KI @

to focus with the teacher all the time when he is in the middle of explaining, and

A

Al A& RAFFAOMA G F2NIJ YS G2 32 o6F Ol K2Y |y
CompuerOf 34 IyR L KIFI@S G2 &addzRe Fy2G8KSNJ R
(NFLGP

41 26 SOSNE GKS (S OKSNDRDE SELX FYylFiAz2zy KSf LX

YR 6AGK GAYS (KA& YSUGUK2R Fa 06S02YS 062N.
(NFLGY

GL Y NBI fofAdd KK VI8 LISNF2NXIyOS X aé& 3INFRS
KIF@dS Y2NB | OGAQGAGASA Ay Oflraa 6A0GK Ye GSI
G2 3SH KADKISSHE) INF RSa d¢
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However, there were students in the interview and focus group who were not gatisfi
with their performance in theComputer Science classroom. For example, one student
complainedthatt Y& 3INJ} RS 41 a& mt YR L Y y20 KIFLLER X
a2YS La2bAGJImEL = ¢ KA S | dmyhat Sakisiediwith Imi gerfoiace any  a
my grade is lo« ObC[ Dp0O® {dzOK RA&AlFGAATFIOGA2Y oI a
mentioned thata Y& a4 02NBE ¢l a y20 ¢KIFId L ¢FyiSR X L
Computerclassroom to improve my performarice 6 CDH{ M0 @ ¢ KS sanieddRSy (i &
the reasons behind their dissatisfaction with the level of their performance; first, there was
the teaching method, claiming that the teacher did not cover all concepts or completely left
some complex points unexplained. In addition, they said their classmates were annoying
during the class lesson. Another reason lay in the difficulties to revise for the exam using the

ComputerScience textbook. Some of these statements are documented as follows:

GThe teacher did not cover the concepts in nuetil and he sometimes skipped
GKSY X Ly GKS SEIFIYZ L s6Aftf y2i GKSy o6S |06
read the textboolké (NFLGPH

d fazz az2yYSiAyYSaz L OlyQdid F20dza gA0K GKS

are quite annoying whether to me to the teacheg (NFLGY

In addition, the students in the focus group pointed out some reasons that might have
caused their low level of performance. First, the students did not have a weekly assessment
that could help them to track their performance.fexample, one student reported that & S
were surprised about our performance when the teacher announced the results of our first
unit exam, and it was difficult to improve goerformancean the second unit because we were
still struggling in the first unit, and this situation wasb LJS I (RIGRFR)1 This view was
consistent with what another student (FG2S5) mentioedt KS Y I 4 K (&lex@iK SNI 3| |
every two weeks, so we performed betie the Math class than in theomputerclass where
S 2dzald KI R | (FG2S5E IThs phid dhbwdzihd difficulties that the students
faced when they measured their performance far too late,, after having many lessons,
which then required tbm to do extra work in the hope that their performance might
improve. In addition, there was an interesting point discussed by students in the focus group

in relation to the fact that the concepts and information in tGemputerclassroom were not

18¢



explaina sequentially, which had an effect on their understanding. For example, one student
arguedthatd G KS G SF OKSNJ RAR y2i0 a42YSGAYSa SELX LAY
f Saazy o0SOlIdzasS 2F GKS GAYS X | S dyXogotkhg dzSR 2
AYTF2NXIEGA2Y X ¢KAA YIRS FFCX3f2aix SalLISOALl T

pdp { U dzR Sy BrgaQemner®in R&SLEaNg Environment

One of the areas on which the current study has focused is the examination of the
d0dzRRSyiaQ FOFIRSYAO Sy3al3asSySyi 0 e gl e 27 |
environments, where the students in the interview and focus group explained how their
engagement infComputerScience sessions was. While analysing the collected skataral
subil KSYS&4 SYSNHSRX AyOfdzZRAYy3a tNROSaa 2F €SIN
engagement can be affected; The role of the teacher, which explained how it could play a part
iy G0KS aGdzRSydaQ Sy3l3aSYSydT S5AFFAOAzZ Gé Ay GK
learning, which explained the difficulties the students in FLG face that impact on their

engagement.
5.5.1 Process dfearning

In this subtheme, the students showed how the process of learning can affect their
engagement. Analysis of the focus group data revealed that the students in a flipped learning
group environment had a discussion on their engagement irCtbmputerScienceclass and
agreed that they were more engaged in that kind of class. In faast ofthe students in the
focus group reported how the process of learning in the classroom was engaging. As stated
by most of the groupa 6 KS 2yt Ay S S| NyehvifdBmehtyérhande& &ur Of I & ¢
engagement in theComputer{ OA Sy O $FG1S4)| Taey £xplained how 4fotassroom
engagement helped them in terms of being engaged and proactive in the classroom. In
addition, there seemed to be an impact of the grassroom phse on their engagement in
the classroomé X L KIF @S 06S02YS Y2NB O2yFARSYyd lyass
AY INRPAEGIRHIE (1 @2YS (G2 GKS Oflraa ¢AGK 4G fSIad
Aa | -a184).¢t seems that the proce$dearning based on the FL approach enhances
0KS aldzRRSydaQ Sy3ar3asSySyid | a Of SI NElassrooth y A TS a



phase, which also reflects on their engagement during the classroom session where they felt

confident and prepared to padipate. Some of the statements further illustrate this point:

oMy engagement is very good especially with online learning, and | had a feeling
that | always fully understand the topic, so | become more confident answering
the questions and participating iy N2 dzLJ (EG1EpR] a P ¢

a kbr engagement was different i@domputerclassroom because we come to the
Of raa gAGK G £SFHad a2vysS {yBsPBSRIAS 2F HKI

GLYRSSRZI Ay GUKS 2yftAyS fSINYyAy3dI LINROSaa
O2y Syt 2F GKS fSaaz2y FyR L ¢g(@FS)folea LI

w»
O«

G2S tA1S GKS gle 2F fSIFENYyAy3as airyvyLie o
in preclassroom, | would have the opportunity to engage with my classmates
YR GKS GSIFOKSNJ (2FAHShRSNEGEF YR GUKS fSaazyda

Furthermore, the students in the interwie reported how they engaged with pre
classroom content and inlassroom tasks. Using video clips and quizzes in the process of
learning was mentioned as elements that contributed to enhancing their engagement (FLG1,
FLG2, FLG9). This demonstrates the eff#fcthe design of flipped learning based on
interactive technology tools, particularly during the prlassroom phase in terms of helping
engage the students in sonmeior knowledgeabout the lesson. The students also mentioned
that watching videos and wmg questions and then discussing them in a teadpdrsetting
increased the level of their engagement (FLG3, FLG7). In addition, accontiostto i dzZR Sy i a Q
responses, the instructional video was quoted as an essentially engaging tool in the design of
flipped learningdespite the whole process. The students also reported how the learning

process in FL offered them the opportunity to immerse in the classroom activities.

Goy3aAF3AAYy3I AYy GKS @GARS2 YR R2Ay3 K

{ aK2 N
theck 3aN22Y gA0GK Y& GSFLGKSNI IyR Ofl a q

S
YIGSa

ax

GThe video and quizzes helped me engaged in leaé(ifG2
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Gb2¢ L ¢l OK @ARS2a& IyR gNRGS ljdzSadAz2yas
teacher. So, | can say this practice increased my engagement@Gutiputer

Of | 44 WEGBY D¢

A came to class fully prepared, and when the teacher asked a question, | had
the opportunity to participate and engage more effectively in the classroom
I OU A ARALGH Sa ¢

& XVhenever | come to the classroom with somelprewledge, | usually
engagemoreyy (G KS | GUGY OAGASEdE

On the other hand, the findings of tmon-flippedlearning focus groups revealed that
all participants struggled to engage in t@®mputerScience classroomé&L & 61 & RAFFA (
focus or get engaged in ti@omputerO f | & & (R@281Y. fThey indicated that the teaching
' LILINBF OK KIR ¢ SAQ2 @A BSySFFSPANVISE sAGK GKS
ComputerSciencé (FG2S2). In addition, one of the obstacles faced by the students in the NF
learning class was understandinget lesson, which failed to keep them engaged in the
Of FaaNR2Y® ¢KAA AaadzS ¢l a NrAaSR Ay GKS add
FG2S4 and FG2S5 both mentioning: & | £ £ RSLISYRSR 2y 6KSGKSNI L
at the beginning of th&©f I a4 X L FStd GKIG &% YEBRMGA FTO2dA R
O2dzt R OFGOK ¢KFi KS GNASR G2 0GSKHOK dzaaz L ¢
dzy RSNE Ul yRZ (KSy }(FGZB5). AR haf BeAsQydestad fring theSsyidkmntsg S ¢
viewpoints, they felt that their level of engagement was affected due to the lack of
understanding of the lesson provided, which could be ascribed to the process of learning,
including the lack of prenformation about the lesson. In contrast, the studem FL group
expressed that the process of learning, particularly the-@essroom activity, helped them

to gain a better understanding, which further enhanced their engagement in the classroom.

dit was difficult to focus or be engaged in tBempute{ OA Sy OS Of  aaNR2Y
¢CKS GSIFOKSNJ) I @S (22 YdzOK AYTF2NXI GA2Y | YR
end of the lessoa(FG2S1)

@S O2dzZ R y28G Sy3al3asS ¢A il KKompieScian®) OKSNRA 4|

which, as we all know, every teacher in the school follb{#€2S2)
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dt all depended on whether | could understand the lesson at the beginning of
GKS Oflaa X L FSfd (KHmMetifF®2S4)2> L 0O02dz R Sy

GThe way tha@eacher explained the lesson determined if | could catch what he
ga GNBAYy3I (G2 GSFOK dza X L ¢g2dzZ R GKSy Sy3
understand, then it would be difficult to engagé-G2S5)

In addition, the students in the intemiv mentioned that the process of learning was
unattractive and boring, which in turn affected their engagement (NFLG1: NFLGG6). Similarly,
as mentioned by NFLG2 and NFLG5, the process of learning in NFLG did not allow any space
for the students to engage ithe classroom, which can be ascribed to the nature of the
teaching style as the teacher needs to cover the lesson with the class time, and he might not
usually offer the opportunity for students to engage. This can be documented in the following

statemens:

& ¢ Ke&son was that the lecture was not attractive, and the learning environment

was 0 2 NA(NFL@ELE

dn the classroom, there was not any opportunity to discuss with my classmates or
SPSYy (GKS GSIFOKSNJI X L Sy3l 3SR 2@BeEp oKSYy (K¢

dThere was two or three times that | engaged by working in a group, so | cannot
alre L gla it GKS OGWMSp Sy3al IJAy3a Ay OflFaaNp2y

5.5.2 Role of theTeacher

This subtheme shows how the role of the teacher in tl@mputerclassroom can
FFFSOG aiddRSydiaQ Sy3alrasSySyidago ! Of 2a SN & ONMzi 7
important the role of the teacher was and how his presence during the classroom tinie kep
the students engaged, as highlighted by the respondents in FLG (FG1S3, FG1S4). It can be said
the teacher in the flipped learning approach plays an essential role in terms of promoting
aGdzZRSytaQ Sy3alF3aSySyd o6& o6 SAy3itdn, the IstGderitsA G G 2 N
showed a good relationship with the teacher due to the support provided with their tasks
(FG1S5). This good relationship between students and teacher can boost their engagement.

Some of the statements further illustrate this point:
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a Lmy opinion, the teacheComputerclassroom enables all of us to engage either
GAGK KAY 2NJ 20KSNJ OflaavlaSa Ay | OGAGAGAS
a0GdzZRSy 0 (2(FGIBNI A OA LI (G Sdé

A |aINBS gAGK CDm{o X L Y wm&adviti&NdifyR L Ol
we need to correct anything as a group, the teacher is available and close by and
KF LR G2 0SS ARG OSR GAOK dza dé

@ KS GSIFOKSNJ O02YSa Of2aSNJ G2 dza | yR &adzle
used to see the teacher as just a speaker, but teacher Saraj was different in the

ComputelOf I & & [FBIEBY ® £

In the same vein, the role of the teacher was mentioned during interview as
FY203KSNI FIFEOG2N O2y i NRodzi Ay 3 (RompuierdadS8oim.a Q Ay (
It appears that the teacher helped the students to engage by directly encouraging them to
participate in the classroom activities. For example, acgo@li 12 2y S ahdmBSy G o C
semester, | was more engaged in @emputerOf  8aNR2Y X ¢KS NBIFazy A
allowed me to engage in class and encouraged me to participate in the group dis@ussion.

Also, the approachability of the teacherthre classroom seemed to be an additional factor in
GSN¥Ya 2F adAYdzZ FGAy3 AYyONBlFaAy3d fSINYSNaAQ Sy

A

GL ¢l a | OGAGS aGdzRSyd lFaiAy3a vYe Oflaavyl aS:
answering all my questions which encouragedmuae participation in
Of a4 FPF Y ©¢

However, comparing the role of the teachemaon-flippedlearning, the students in the
interview mentioned that the teacher is in full charge of the class and the activities and makes
use of all class time, which indicates that they did not have the opportunity to engage during
the classroom (NFLG6: NFLG2). Shelents also stated the difficulty to be focused and
payingl GG SyidAaz2y G2 GKS (S OKSNRa SELX Iyl GAz2y ¥
recurring issue that the students encounter in all subjects. This finding clearly points out to
the altinfluential role of the teacher in the NFL as he holds total authority of the -tilawes
GKAOK fSIFIRa G2 GKS aiddzRSydaqQ 01 2F Sy3al 3

especially in the classroom. This is documented further in the following statements:

191



GdzNAYy3I GKS GSIFOKSNNna SELXFYylFGAz2zys L Olyyz?
the lessorfirst, and then we could ask a question, but most of the time, | avoid

I &1 A Y INFEGRY @£

Good [ S| Cayhpuedt R Fa NESY Gl & 02 NXR yamhingk ¢KS (S
FYR GFf1AYANFLEE GKS (GAYSodE

G!ftazxs L O2dzZ R y24 LFeé& FdGSYyGdAz2y gA0K GKS
X LG A& RAFTFAOAA G F2NJ YS X | yNRLG#He (G KS gl &:

Furthermore, the impactful role of the teachery R K2 ¢ KS 02dzZ R I FF S
engagement in NFLG was discussed in the focus group. The students in the focus group figured
out that the Computerclass did not engage them at all. One participant said éh& 2 NJ Y 2 a {
OftraasSazx 6KSy GKS GSI OKSNJ adGl NISR SELX FAYAY:
¢tKS GSIFOKSNJRAR y20G |GGNFrOG Yeé ((FGIBHydothery (2
mentionedthata { 2 YSGAYSA L ¢2dzf R fA1S (2 dzyRSNAUGI YR
focus and engage with the teacher, but as | said, it is difficult because he gives too much
AYF2NXYEGA2Y |y EGZEL)Stlis|obvioud Shatkhe r@ikthe tedcher in NFLG
Fa | £SFRSNJ OFyy20 LINRY2GS GKS adGddzRSydaqQ Sy

In addition, the students emphasised that the learning environment inGbmputerlab can

easily distract them because while the teacher waplaining, most of them were busy with

the Computedd ¢ KS&AS LI NOGAOALI yia SYLKICapudtesldd G KI G
management can have an impact on their engagement within the classroom. The following

statements highlight thisiewpoint

dt is also difficult to focus or engage with the teacher especially when we are in a
Computef | 6 X a 2 adomp2itérs adebido maéliSten to the teachér.
(FG2sy

dn the Computerlab, it can be impossible to engage with the teacher when the
dGdzRSyda | NRPdzyR @&2dz N’ LXIlFeAy3a 3IlFyvySa X

restrictions, we now restart ouComputers, then play games agaa(FG2Sph
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5.5.3 Difficulty inSi dzR SHigage@ent inAipped Learning

The students found some difficulties when engaging in the flipped learning
environment. One student expressed how he struggled to engage with materials, such as the
recorded video, where he could not interact with the video to ask or expi@dsas (FLG4). In
addition, the students mentioned that the online discussion tool, which was an online forum,
could not help them engage effectively in the online discussion (FLGB). Fib@ddition, it
was found that the students could engage bettethwsynchronous online learning sessions
than asynchronous online learning sessions. In addition, it was found that the students prefer

to engage better with synchronous online.

GL Y Gotnputers,land | like to learn about them, which is the reastuy w

| showed more engagement. To be honest, | will engage in FL or other teaching

methods. FL could help me to engage more if the teacher provides me with more

reallife cases. | could not engage with the video because, really, during the video,

| sometimeshave an idea or a question, but | find that | am not able to pose such

I ljdzSadAazy 2NJ O2y@Seé &4dzOK 'y ARSEF® ¢KS LINJ
GKS (Sl OKSNJ GKS [[jdz2SaiA2yaQ RAR (B KSfE L) Y€

G¢KS glFe 2F fSENYAYy3I 6Fa AYyiSNBadAy3as HKA
in the classroom activities. But it was difficult for me to engage with the online
discussion, | did not have time to wait and respond. Sometimes, | write questions,

andnoonerd LI2y Ra (FL@p Y S ¢

GX ¢KS 2yfAyS RAaOdzaaAz2y KIFIR (2 0SS Ay &N
YSs FYyR L O2dz R y23G Sy3ar3aS gAEFELGHI X LG 6

Another interesting find was that of a student who expressed that s engaging
with the instructional video only in the first few weeks. Afterwards, he lost that sense of
engagement, which he ascribed to the design of the video being the same for the whole
duration. This finding showed how important the design of the ideA & T2 NJ G KS &

engagement.
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LY GKS FTANRG ¢6SS1azX L tA1SR Al 0S0OIdzasS Al

with it, but then | could not be engaged with the videos because all of them had
GKS al YSFLRES aA Iy ¢

pdc {GdzRSYydaQ [SIENYyAy3a ldzizyz2vYe

In this theme, the students revealed how they perceived their autonomous learning
Ay (GKS G2 €SIENYAY3I SYGANRYYSYyGad ¢KAA
autonomous learning differs in two learning environmeritggped learning anchon-flipped
learning. The theme is divided into four stiiemes generated by analysing data from the
interviews and focus group. The four stiiemes includethe general attitudes of students
towards their learning autonomy; awareness of learning autonomy; availabflitgarning

resources; and useful affordances of flipped learning in students learning autonomy.
5.6.1 GeneraAttitudes of Studentstowards their LearningAutonomy

In this subtheme, the interviewees reported on their perceptions pertaining to
learning autonomy. The findings indicated that the students in flipped learning experienced
some form of autonomy when learning. For example, StudrIstated that the learning
process helped him to depend on himself learning al@amputer as well asonsolidating

his interest in learningcomputerSciences using @omputer On the other hand, Student

NFLGZxpressedthatt L Y SSR G(KS (SIFOKSN) (2 SELX I AY G(GKS

revise at home what the teacher has taught me, and when Idifiidult concepts, | use the
LYGSNySid y2i GKS G SEG o Pozallarge Sxt@ht,ditdsséemshthiat thed
students in FLG have far more confidence and thusdsgiendence in terms of exploring
external possibilities, such as online maté&ithan the students in NFLG who appear to be

helplessly reliant on the teacher in relation to their learning.

aSc(

G¢KS fSFENYyAy3 LINRPOS&aa KSELISR YS G2 RSLISYyF

YFGSNAFEA X L KAyl GKS NBlFazy ¢l a GKI
like watching videos and answering quizzes. Also, because we are learning about

Computes by usingComputea ¢H.G)
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L ySSR GKS GSI OKSNJ (12 FANBRG SELX LAY GKS
KSQa GF dAKG YS dCdmpurehrid hel&ermet tolfinddnit Boraiakost
GKS 02y OSLIia 0S80 dasS GKS (@NFliGR221 61 & yz2i
Equally, annteresting point that the students in flipped learning raised during the
discussion was their ability to learn by themselves (FG1S3, FG1S5). It can be argued that
according to the flipped learning approach, the processes of studying online materials and
being involved in irdepth classroom activities are very much at the core, which, depending
2y a0dzRSyGaQ FLGAGIdZRS (2 fSIENYAYyIZT OFy Ay ON
the students showed how they need time to adopt to a learning process suittatof, which
AKAFTla GKS NBalLkRyairoAftAile G2 GKSANI RANBOGA2)
group (FG1S2, FG1S4). This point further reinforces how the flipped learning approach can be

effective for the students to be autonomous learnevben applied for the long term.
LY CdmigserOt 343 L g+ GOK GKS @ARS2 GKSy L (S
mistake, | review the video to correct it, and during the classroom, if a group fail to
answer the task, another group will helpthetn ! £ £ 2 F dzaé GGIBB 60 S G S|

GL oNRGS || y20S Rd2NAYy3I GKS @OARS2 YR NBOA
mistakes, | ravatch the video to correct myself before attending the classréom
(FG1Sp

L GKAY1l AlG ¢ arstiedieakOuzatalse iFwhadNd ndedexpenéncé K S ¥
for us at the high school to be responsible for going online and learning about the
lesson before coming to class, where there is no longer a teacher explanation. But

after that, most of us liked the way weeve taughtCompute{ O A S y (BGLEYD £
L NBYSYOSNI GIF1Ay3 2yS $6SS1 G2 NBFIfAaS (K
other students in class where usually home was for doing paper and pen homework.
¢ (FG1Sp
5.6.2 Awareness ofearningAutonomy
Analysis of the data obtained from the discussion with the focus groups about their

learning autonomy showed that all participants agreed that flipped learning has somehow
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improved their independence when learniri@omputer Science. According to students in

FG1S1, FG1S3, FG1S4, and FG1S2, respectively, they felyiat € S| Ny Ay 3 ; RSLISY F
oS Oy urleafing&hd lgarn by ourseest S 6 SNB NBalLl2yaaiof S
2YEAYS YR LINBLI NAYy3 F2N;akée 2 &a aat yiepaad® § 2 NS

f SINYAY3 Rigbighiyhtetlye fadzdhat not only has the flipped learning process

had an impact on their learning autonomy, but it also sheds light on their awareness of being
autonomous learners. One student expanded on théaidhen he saidi L G KAy {1 f SI Ny
ComputerSubject starts out of school then finishes inside the school, which we did not use to
experience before, and this meant we had to study moréanhe, or we would fail to

understand theComputerScience less@{FG1Sp It seems that flipped learning provides a

rich experience in terms of practising learning autonomy skills, particularly when diverting the

learning process away from school and then following it up witlscimool content and

activities.

&2 S nt Gmpuledessons in steps, starting from accessing the online website,
watching videos, doing quizzes, and theglass, we led the discussion about what
S KIR fSFNYydG X ,2dz Oy &4SS (F@1sp 6 KS aidSLi

GL GKAY 1 ConpltdNSabjert3taris éuSof school then finishes inside the

school, which we did not use to experience before, and this meant we had to study

more at home, or we would fail to understand tB®mputer{ OA Sy OS  Saaz2yé
(FG1SE

Furtheamore, the participants expressed their awareness of the difference in the role
of the teacher; more specifically, they realised that he was not a mere lecturer in exclusive
charge of the whole lesson explanation taking place in the classroom. For examele,
student (FG1S1) reported thatAy Of I 44X (GKS GSIFOKSNJ R2Sa yz2i
f SagrByse LG aSSya (GKS addzRSyiaQ dzyRSNRAGEYRAY
evolved, whereby their teacher is assuming a different role froemdtistomary, while their
perspective has equally changed, which indicates how the new approach has contributed to

their selfautonomous learning.
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Gb2g fSIENYyAy3d RSLISYRA 2y dz& FyYyR 6S R2 y2i
to go online to access ledany, and in class, the teacher does not do the usual

SELX FAYAYy3 2F (KS fSaazy X 28 2dzaid 62N
(FG1sn

In relation to thenon-flipped learning approach, it can be said that the teacher
FSIFidzNBa KSIF@GAteé Ay GKS LINROS&aazr oKAOK SELX I
how this it has had an adverse effect on their autonomous learning skills. Referring to the
findings of the iterviews, students 1, 8, 6, and 9 indicated that the learning process did not
give them a sense of responsibility towards their learning. They said their role was to take
home what the teacher had taught them, which is accompanied with a sense of graditade
reverence for the teacher whose role is important because he knows what is right and
overseesthe exam. In other words, the students in the NFLG are not aware of learning
autonomy as much as they see the importance of the teacher as a source of knowledge. This

can be seen in the following interview responses:

L RAR y2i( ySSR dack cladsiadzRe teachér wiuld YesplairF tReNJ S

AYLRNIFY(d LRAYGA YR L 2dzAad ©NREWI NB 'y R N

A

I d

w

GaL fSIENYy FNRBY (GKS GSIOKSNJIFYR L NBGAa
explain to me and tell me whattodosotha? ¢f Qi Y I | S(NFLGEA a G 1 S

GL gla y2i4 tSINYAy3a AYyRSLISYyRSyGate o06SOFdzas
exam test, and he knows what is important for me in @@mputerScience course ...
LF OKSNB Aa FYy@OdKAYWMELGKS gAff Fal YS G2 a

L RAR VY 2 dearRiy becalz€ekhe @I8 éf acher is to deliver the lesson and
Y& NRfS Aa G2NNBWAAS L Gl K2YSdé
GL CGomduBra X aé& Y2 i K O§hpaterandSsBd avsys helps nde

(NFLGF

Besides, an analysis of the data abtd from the discussion with the focus groups
about their learning autonomy showed that the studentsian-flippedlearning believed that
GKSANI £ SENYAYy3 FIffadceXkS 0SS OKSING KOS NI 43 AGKS2 dif |

197



I OKA SPS (FG2RL). Adeoddig to the discussion response, they also displayed a sense
passive learninght 2 § £ S Ny G (0 KR (¢ A&IK 8iAKyEa (TR QSN aE S E L.
suced aT GUKS GSIFOKSNJ RSaAadya SOSNEGEGABIHSL RZR AL
y2i0 Ffglréa NBOAAS G K2YS X 2KSy L 0O2YS G2
AYTF2NMFQARI3g Wsea (KI G GKS adGdzRSyida K2fR adaNey3
in that they depend totally on him, which may explain their lack of awareness of learning

autonomy.

However, there were interestingly some students in the NFLG who shawarkness
of learningautonomy. For example, StudeNFLG2Znd StudenNFLGBtated that they were
studying at home using the internet or YouTube instead of the textbook to help them absorb
some concepts that they found too difficult to understand. Also, StuddfitG3nentioned
that he had a habit of coming prepared for the classroom because haviogknowledge
helped him understand the teacher. Another participadEC Ghmentioned that he received
assistance at home from his parents when revising @@nputer Science subm. Even
though there were students with a predisposition to independent learning, the manner
learning was conducted in the NFLG did not appear to offer them an adequate educational
practice to improve their learning autonomy skills. This point is clearigenced by the
individual attempts of students to pursue their own learning in the absence of an organised

structure to enhance their learning autonomy skills.

a go through what the teacher has taught me at home ... | useCtbmputerand the
Internet to find out more about some concepts background of the Linux system,
because | find the book boring for me ... So, | need the teacher first to explaingor me

(NFL@)

aL fSFENYyG a2yS AyaSNBadAy3a fSaazyas adzOK
many videos in YouTube ... But the teacher is important for me to understand the

conceptsthatwould S LI NIi 2 ZNFUIGK S SEI Y ¢

GC2NJ YSZ L dza dzl horhethechdsdd wiultllke to attend thefclads énd
understand what the teacher is saying ... But it is difficult to |€&wmputersciences

gAGK2dzO KNFUGBI OKS NXb¢
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& L y Cdmiugerclass, | studied at home and tried to apply what | had learnt with the
tSFOKSNJ X {2YSGAYSaZ Yé Y20KSNJ KStfLJA YSo
myself because | lik€omputers and my mother is an expert @omputers and she

It 6 &8a KISALGIE YSoé

5.6.3Useful Affordances ofAlipped Learning inSi dzR SAGtbriofiousLearning

This subtheme highlighted the useful affordances of flipped learning in terms of
AYLINRQOAY3I a0G§dzRSyGaQ €SFENYAyYy3I | dzi 2y 2sNowed { G dzRS
noticeable enthusiasm when they explaindigped learning andhe ways that it had assisted
them in changingheir way of learning They reported how flipped learning was helpful in
terms of rendering them autonomous learners; the first point was that FL was useful in terms
of meeting their learning style. The seabmwas that FL provided students with some
background idea about the lesson expectations and outcomes, including the learning
objectives and lesson plans, so that they could be more organised and better prepared. As for
the third element, FL allowed the stants to be in full charge of their learning and to study
at their own pace. In additiortudent FLG&nd Student FLGBdded how the extension of
learning beyond school time in the flipped learning approach helped them to study and work
by themselves. Thetudents also referred to supplementary elements, such as the quiz, which
helped them to evaluate their understanding as part of a novel-lealining process.
Providing an evaluation tool in the flipped learning design could help the students learn

autonomously. This can be further exemplified in the following interview responses:

X L RAR y2G tA1S NBIRAYy3I GSEGO62214 X L |
f SFNYyAYy3 a2YSGKAYy3 X {23 @GARS2a | yR 2yf A
Also flipped learning has given me a sense of responsibility and confidence to learn by
YeAaStT Ay WBG246y adeéet So¢

L 06SOIYS Y2NB RSLISyR@Gnued 2 X Ye a8V A K2tz
and reviewing online materials and then solving the quizzes to assess my

dzy RSNB G YRAY3Id ¢KAA fSINYAY3I YIFSE YS O2y

aL tA1S GKIFG GKS S Oiing dljedived avedyieek orkilee K S R

front page of the learning system, and this helps me to see what | will learn. Then | can
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manage my time to study every day for one hour based on the learning objectives, and

| also know what | will have in the classroom. It is similar tordim® course §LG%

G a & -ldafihgfwas good because | study at home and not just in the school. Also, |
studied without any pressure and distraction, which helped me to achieve the

learning objectives that the teacher set for us. | studied and wrote all the information

tod6S NBIFR& F2NJ GKS OflraaNR2yYy FOUABAGASA X
RAfAISYy(l adGdzRSyidGd® ¢KS fSIFNYAYIFLGINI OGAOS a

LY GKS LI ads GKS fSEFENYyAy3a 61 & RSLISYRSy
the schoolb®® b2¢> L R2 Lizi Y2NB STF2NI + 4G K2Y
watch the lesson many times until | fully understand, and if | need help, I can let the
teacher know in the classroom. This new method of learning gave me more confidence
andwill 5t LJ YS |0 dzyA@SNERAGE Ay GKS TFdziidzNB X
F2NJ YS |0 GKSFLGH/ A OSNBAGE f SOSE o¢

aL tA1S GKAa gle 2F €SFENYyAy3a o6SOldzasS Al |
the quiz helped me to know if | need to review thdeo or whether | am ready to
attend the class with the right knowledge ... Also, the teacher was helpful just when |

YySSRSR KAY X {2 L Y O2yFARSYy(l GKIG 6KSY
(FLGY

5.6.4 Availability ofLearningResources

Thissubtheme showed how the availability of the learning resources could play a part
in the students learning autonomy. During the discussion, the students (FG1S2, FG1S3, FG1S5)
indicated that it was a struggle to study autonomously in other subjects treataxtbooks as
a main resource, unlike in th€omputerScience classroom where they used the flipped
learning approach, including video, etc. In so doing, they felt that they could learn
autonomously. As boasted by one studeatg S FSt 4 fA1S | GSFOKSNJ 27
2 0 K FEIS5). It can be argudtht flipped learning design provides a variety of learning
resources for students which enables them to learn independently; as such, this practice can

dzf GAYIFi8te AYyONBI&S a0dRSyiGaQ ¢ SINYAYI |dzizy
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G¢KS 3I22R { Gompuikrclhssrdduizis thaivé how the teacher is not

32Ay3 G2 SELIXIAYy GKS tSaazy X {23z G2 tSI NJ
GKS ljdzAl X ¢KAa (AYR 2F tSINYyAy3a KIFLa 3IAGBS
f SENYyAY3 | yR (BB o6& 2dzNBESt 353 dé

GL | ANBS gThal dptiorCvinen{lgarning other subjects is by using the
G§SEG06221 FYR (GKS (SIFIOKSNRa SELXIFYylFGAz2y X
ask the questions, but i@omputerScience, we depend on online content and

classroom activities, which makes itea®yNJ dzd (2 f SI(R3ISpo & 2 dzNE ST ¢

GLY 20KSNJ adzo2S0Oidasx ¢S Olyyz2dad t£SINY FNRY
we come to the classroom and the teacher explains the lesson, but@othputer

classroom, we care to learn and enjoy learning at hosiagiinteresting videos

GKFdG SELX LAYy GKS O2y0SLiia X 28 (y26 GKI G
YR G(GKdza 6S 0S02YS 2dzNJ 29y GBG1IESKSNB | yR ¢

Nevertheless, a close examination of the data collated from the discussiortheith
NFLG (focus groups) about their learning autonomy showed that the students lacked the
learning resources and were dependent on the teacher. According to the findings, the
students in the discussion seemed keen on practising the skills of learningoauto®ne
participant statedthatt LG A a y SOSaal NEG291R whld agofher @xfporBssesl a | A |
thata L KI @S K SCoRguted NB & (0 ¥&2S8)f Shgfarly, another participant
confirimed thatd a2 YSGAYSa L dza$S | RAAKERSS). I0 additG éhe So (|
student commented on the missing guidelines and the learning resources that could help
them with their independent learning. Additionally, he highlighted the importance of not
accessing online materials without scaffolding this might lead to misunderstanding the
concept (FG2S4). It seems that as students have limited learning resources, namely the
G§SEG62212 GKS (S OKSNDRa SELIXIyYylLGAz2ysS yR (G(KS

in terms of providing them with t opportunity to practise learning autonomy skills.

z, A z

GLG Aa ySOSaalNe (2 KI@ GKSasS aiAirftta woYSI
Fff GKIFIG ¢S ySSR (G2 (FOGISR SOS |yR LI aa (GKS ¢
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GC2NJ YS>Y a42YS0iAYSa L dzaS [ 2dz¢dzoS (2 NBOJAS:
0 A Y(EG2SP

(0p))

f SINYG GKFEG F20dzaAy3d gKSyYy GKS (Sl OKSNJ
X ¢KS (SFOKSNJ RSaAdya SERBRIKAYIT YR KS 47

dZ

GL RZ gyl INSOAAS 0 K2YS 6A0GK GKAA O02NRAY
FGGSYR GKS tSaazys GKS (Sl OKSNJF@s®wsSa YS Gf
GL KFR (KS ORBputardNdy mysdf, ahd] kny/ the teacher will not
remain forever in my i, but honestly, | did not have any guidance on how to
RSLISYR 2y YeaSt+t X 'ftf GKS GAYS:E L FStd ¢
textbook is not a clear resource, but if | use an external website without the
G§SIF OKSNID& 3Idzh RIy &8 ar waste Myhtith& léarnividh sbrdeshiRgS N& G
y20 F LILJEGRSN 0f Sdé

However, there was a student who argued against the rest of the group when he
claimed that independent learning differs from one person to another, and that it is based on
the personality of students, not teachers or resources. It is thus the responsibility of learners
to pursue their seldevelopment in their learning journeys by ensuring they seize all the
learning opportunities that come their way, such as a YouTube chaondligh school

projects.

L RAAFINBS gA0GK @2dz Fff X ¢KS &addzRSyda |
themselves, they should expect not to wait for the teacher, like when learning the
aagsSLwa 2 YF1S I FAEY X L aRbuRubé chadRrefaddS NB vy (i
0KS GSIF OKSKB2Y &4 KI LILR o€

5.7 Flipped Learning Design

In order to explore their opinions further, the students in the flipped learning group
were asked about the design of flipped learning. The interview and focus groups yielded a
host of comments on how the students perceived the components of the flippachileg

design used in this study and how they could be developed. The followintheotes lay
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emphasis on the instructional video, classroom activities, quizzes, and online discussion as

potential flipped learning design components.
5.7.1 Instructional wileos

Thissubl KSYS LINBS&aSyGa (GKS adGddzRSyidiaQ LISNERLISOU
what they have suggested to improve it. A close examination of the data showed that the
students provided an explanation of some of the features of the video uségtinlearning.

The students stated that the length of the video was reasonable, which was approximately

five to nine minutes. The students in the focus group also agreed that the length of the video

was suitable. As stated by one studeait,Y 2 4 &  2€bs wiele¢ & or@ inis, which was

I LILINE LINR | (BARS2E Exhlainid why this particular video duration was helpful, the
students stated that a shoength clip was good to focus and follow the content, which can

be clearly seen in these statements (I KS f Sy3dK 2F (KS @GARS2 41 2
LI & FadadSydA2FLALR)AKS Q@2ySi 2yF( éd KS aK2 NI @ARS?2
G2 NBIFRAYy3 (GKS §SE G 0RES4 Inxdditod, thesgot@ntishdf @alching2 F 2 ¢
the video on tleir devices was mentioned as an advantage of using the video. One student
mentioned thatd L £ A1 S GKS ARSI 27F g I(ELGH MHiEanatHeS @A R
saidddAd ¢l & I22R YR Slaeé FT2NIYS (G2 461 6OK GKS
(FLG®6). This point showed that the students did not struggle when trying to access the video

using their own devices.

MostdA RS2a dzZaSR Ay (KS OdaNNByd addzRé Ol YS
the explanation. In the interview data, the appearancetioé teacher in the video was
mentioned as important, allowing the students to understand the body languagédeaal
expression, for example, one participant stressed that KS @A RS2 2F Yeé GSI OK
YS X L OFy dzy RSNA Gangrovekidns... IS dgehdhal IZpeeferdigeoswiflR K
GKS &LISIF{SNRa FF0S akK2 gy C DpINI ACEKS, aA (L2 dif F
0KS adGdzRRSydaQ RA&OdzaaAzy Ay G(&BE &2 D8z 6B NDHA.
teacher explain witht6 ¥+ OAlf SELINB&aAz2y FyR KFEYyR X Li
GKAOK FNB 02NAYy3 | a @&2dz QRGYSIRAnotReS&®mbefoRtheh & &L
group agreed, saying that ¢ KS @ARS2 Aa Y2ad STFSOUADS GAl
becau§ G KS (SIFOKSNRa Y2@8SYSyild 2F KARGII):THR KSft L
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LAYl aK26a K2¢ AYLRNIFIYy(d GKS @Gradzaft | aLlSoid
allows for facial expression and body language, which can have the poteEngsdimulate

students and grab their attention.

Furthermore, the students offered some suggestions that could make the video
affordance more interesting for them and to ensure they would engage with it. For instance,
using animation videos was mentiones another format of the video, along with the use of
an infographic resume after the videos. This can be seen in the following statements by two
participants FLG1 and FLG2, respectively: ¢AaK AT GKS @GARS2 06S RS3
orthevideobe2y S FUGHEE v2dzZ R fA1S (G2 O2ydAydzsS G2 d
for a change in the design of the video, for example, using animation or having a video and
adzy Y NBE A WFE@2R WdisIpifind viaig also supported by a student in the froup
g K2 aifithe fRathedcontinues to teach us using the flipped learning method or the school
applies it to all courses, | think that the first thing that the teacher needs to change is the
format or design of the video ... | mean if you wantio@ NI OG (G KS addzZRSydaqQ |
FYAYLE GA2Y S (FEBSKI AGdiherYntelviévee added to the above by recommending
that students ask questions during the video to enhance their thinking and keep them
involved:d ¢ KS (S OK S NJ GgkadzfjuRsTion hiadfiy tBreughythelividea for us to
GKAY] Fo2dzid ¢KAA g2dzZ R Sy O02dzNJ) BIES7)dza G2 aidzR

Additionally, the students in the focus group expressed their preference to use
synchronous video instead akcorded videos, which allows them to benefit from live
interaction with their teacher. For example, as one participant mentiosed, LINBS BS NJ { 2
GKS Oflraa tAGS G I aLISOAFAO GAYSI (BGI82K (KS
In the same vein, the students in the interview expressed their interest in having a live class
where they could interact and communicate with the teachEor example, one student

called for blending between live learning with recorded learning (live vs. recorded):

0A mix of online class videos, the teacher can ask the class to access at particular
or preferred time. In an online class, we can ask thelteeand communicate with
him ... The teacher can record the online class for the students who could not

attend the clas§(FLG4).
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Another interviewee mentioned about the importance of receiving feedback on the
spotwhen he saidthai ¢ KS f A @3S0 @ARSBIRE gl2@d R OGABS F2NJ YS
F SSRo I O1(FLB&zATkR]fiiding showed that the students were hoping for an online

class that enables them to have live interaction with their teacher.
5.7.2 OnlineQuizzes

The students reported thabdnline quizzes in the flipped learning design helped them
to review their understanding of the lesson, as shown in these stateménisk S cRiigzésA y S
Ffft26SR YS G2 GSad vYeaStT FyR RIODRSITEA # VIR b
onlinequiz S& ¢6SNB akK2NI FyR STFSOUADBS | y(RLGBY F2N)S
Besides,Student 6added that comparing online quizzes to the unit review questions, by
undertaking a quiz for each lesson, was more effective and helpful in terms aideteg
his areas of concern in order to address thémt K S @uif helpgt $oo much to identify if
L dzy RSNEGlIYR (KS fSaazy X LG A& o0SUGAGSNI GKIY
with online quizzes, | review the questions for each tesmad it is easy then to know where
Ye ¢StHlySaa Aa a2 GKIF GO L 7FAyARG62QimE of thesimdent2 A Y LJ
in the focus group supported the idea that quizzes improved his ability to evaluate his
understanding lesson by lesson. lis lown words, he confrmedthat L. y 26 1y 26 6K
lesson | can understand, and which one needs reviewing by using the quiz, which shows me
Ye fS@St T 4RGELSA): Th&finding shawad/how the use of online quizzes for each
lesson proved to be a gd component in the flipped learning design by allowing the students

to monitor their own progress.

Although the students seemed to relish the idea and were aware of its effectiveness,
some students had a different view. For exam@&jdent Sstated thatsetting a deadline for
the online quizzes made him feel under pressure. He suggested removing the deadline
element in the quiz to allow him to study worfsee about missing out on the quizzes. In
addition, the students proposed including more featuresestthan just the multiple choices
as it limited their response options. The students also needed to use a different form of a
guestion to allow them to write a detailed answer and help them express their understanding

and receive teacher assessment (Foareple FLG2, FLG3).
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B KS ljdAal Olyy2iG 2yté 0S8 Ay GKS FT2NXY 27F Y

express my understanding and | need the teacher to assesgFh&3

XLY a2YS tSaazyaz Al ¢g2dzZd R 0S 3I22R AT GKS

to write detailed answers.(FLG2

dSometimes, it is difficult for me to watch the video, read materials and then
FyagSNI 0KS ljdzAl X L (G2fR (GKS GSIFOKSNJ GKI i
deadline so that all students can tackle it without any presslines would help to

test my understanding without worrying abeli (G KS (S O®ISHENA NBI O A

5.7.3 Classroonctivities

The second component in flipped learning is the classroom activities. From the finding,
it appears that the students enjoyed the classroom activities they were offered, especially
when using technology applications, such as Plickers. In the opinion gmioipants,d ¢ K S
Ot FaaNR2Y | OGUAQGAGASE 6SNEGHanG NEOYHORX A3 & LIS Ok
adzOK t f A O1 S NER(ELGHAISD,in kelatiorStdlBassiobny attivities, the students
brought up the idea of collaboration andorking as a group, which was helpful and
interesting for them, as reported in FLGL € A1 S (GKS ARSI C&@riputes 2 NJ A Y
GFL&al 6KSNB |ttt 27F (K%dditio§, [the stidénts lclainted Bd the ( K S NJ
classroom activities allowed theacher to evaluate all the students, which seemed more
effective than before when the teacher would ask random questions and limited students
would be assessed and scored. As shared by one studeitK S G S OKSNJ IA PSS a
students a score for thetollaboration in the classroom activities, whereas in the past, the
GSIFOKSNJ g2dzZA R al Fyeéez2ySs |y FLEKCSabdrad&NE 32
activities led students to have a sense of satisfaction and enabled them to receive their
G§SIFOKSNRna Sgrftdza GAz2zy i GKS alryS GAYSo

The students in the focus group also revealed how much they enjoyed teamworking
and completion of the tasks collectively imnetComputerScience subject. To the delight of
onestudentd 2 NJ Ay3d G23SGKSNI Fa | GSFY 61 a OSNE S
AYGSNBaAaGAYy3 @GARS2 Fo2dzi yI ( @@EEISH YA (dINGRIRNERQ AKYSH
avideo activitywhere eachon@ ¥ G KS GSIFY R2Sa KAA(FIGGLGheAy (K¢
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students added that the classroom activities provided them with a challenge, which gave

them a sense of achievement upon accomplishment of these activities. For example, FG1S3
reported thatd 6GBR K @S | FSStAy3a 2F &adz00Saa wiigOS ¢S
another mentionedthatt S OKSNAAKSR &d2YS OKIFfttSy3aay3a I Of
G2 FAYAAK 0SF2NB GKS 20KSNJ INRBdzL) X [ldadG oSS
design a full blog with different topics, and it challenged us to fini€h inl & &(FGLIPMLS €

can be said that collaborative activities, especially when accompanied with challenging tasks,

can be a source of inspiration for the students in flippegkning and can give them a sense

of achievement.

However, the students in the interview mentioned some disadvantages associated
with classroom activities. First, there was not adequate classroom space for the students to
work in groups, as reported by 8n & (i d4RI yidi ke tide messy class, and all students
GSNE Of2asS (G2 SIOK 20KSNJ X 2SS R2 y20 KI @S GfF
(FLG2 Further, the students mentioned that the level of noisiness in the classroom was
unbearable, whih acted as a distraction and an impediment in terms of rendering the
Of FaaNRB2Y | &aLJ)l OS T2 NJ 3 NEhdatlassronivia@tbaindisamd ! OO+
there were lots of distractions because of the activiteds DA @Sy GKIFG GKS
accommodé#es 37 students, it seemed difficult to divide them into groups without causing
such disadvantage. In addition, the students faced the additional burden of the group coming

to classroom unprepared. As reported by FLG7

dt was difficult when not all studés came prepared for the practical activities
because sometimes half of my group did not prepare and make the task difficult
FT2N) KS NBadG 2F dza X C2NJ SEFYLX ST 6S 46SNB

LibreOffice to write a list of open souraes

It seems that the teacher in flipped learning has a duty to ensure all students come

prepared for the classroom to avoid facing any further issues during the group task.
5.7.4 OnlineDiscussion

The students in flipped learning did not relate much to the online discussion. The

finding showed that the online discussion in the flipped learning design received criticism
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from students in the focus group and interview sessions. The first criticisnredféo the

delayed responses in the discussion, with one participant complaiaing: LJ2 a G | |j dzS &
gl AG FT2NI ny K2dzNBRX o0dzi y2 2yS [FyGRpywhNEway ST Gf
also mentioned by another studendt L dza SR A { esfioask @Gi&s d lohdrtimé fos  NJ

Y& Ofl aayvyl GdSa (ALG7R Inadditon, thé ls©dt tBeNidrum as a form of online
RAaOdzaaA2y gl & AYlLILINRBLNRFGSS |4 2daAaGAFASR
interviewee claimedthatt ! a Ay 3 GKE GF 2 NHz¥Y GA NI OBNBFLEE) ¢ X L
while another agreedd L dza SR G KS F2NHzY FAQS &SI NA 323
RA & O d£&8@184). Vhe students also added that the teacher was not always available online

and that they needd him to be involved in the discussian:¢ KS S+ OKSNJ I a1 SR d
G2 SIFOK 204KSNE o6dzi KS RAR y20 Lkaid O02YYSyia
dza Ay Ol asS y2 ABGES3)NBsadnid tyfaRtBeRpresece aizthé teacher in the

online discussion is paramount to encourage the students to participate.

Furthermore, the students stated that they preferred to have an interactive online
platform using an application, such as Zoom or WhatsApp for their discussion and chats,
whichwaseft RSy i Ay 2yS 2F @RS yBEERSYiRa &I IS4 KGa R3
Oy 32 tAGS 2y %22Y 2NJ I 3INRdzL) 2y 2Kl Ga! LI
F2NHzY 6KSYy gNRGAYy3A | | dzS a(EG182). BasedRn thielcdddi A y 3 F
data, there was a perfect example on how the students can use such a technology in an

interactive discussion:

GThere was a question on how to cut the voice from a video and add it to the middle

2T GKS RSaA3ay X L | yagSNER NEHEY TXNALS yOR > f 6SdR]
and used Zoom to explain how to do it step by step by using desktop sharing

featuresé (FG1S5)

¢tKS 0208 SEIFYLX Sa OfSINIé AyRAOIGS GKS
willingness and predisposition to have an online disawssncluding those that can support

learning in the flipped learning design.
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5.8 Conclusion

The findings of this chapter were collected from t@emputerScience students in
Saudi High school, by interviewing a total of 18 students (nine in each groGparmd NFLG)
and 10 students in the focus group discussions (five students in each focus group). In this
chapter, the analysis of the qualitative data aimed to provide adeipth investigation into
the impacts of the flipped andon-flippedlearning envionment. The findings revealed two
RAAGAYOG tSFENYyAy3d Sy@aANRyYSyida IyR K2g GKSe@
achievement, motivation, and academic engagement, as well as learning autonomy.
Regardinghe first research question about the studefschievemens, the findingsshow
how students in flipped learning boasted their achievenssfthigh scores, which reflesd
how good their performance was comparedhthe studentsfrom the non-flippedleaming,
who saidthat they could perform better if they had been able to overcome some difficulties
caused bythe teaching approachMoreover, he students in flipped learning reported that
their performancewasaffected by learning practices in a flippe@itaing environmentwhich

seemed to improve their performance.

The analysis of the qualitative data showed how the learning environment of flipped
learning and theconcept of pre-classroom preparationcontributed to the students'
motivation levels, andhese resuls helped to address the second research question deeply.
The result also addressdgsearchQuestion Three to understand studenfautononmous
learning in two learning environmentand the finding demonstrated thatthe students in
flipped learning hold a positive attitude toward their autonouaslearning skillsMoreover,
they showthat they are more aware of autonomus learning «ills. It alsohighlightedthe
useful affordances of flipped learning enharcing studentsQautononous learning. In
addition,Research QestionFour, regarding student®&cademic engagemenwas addressed
in this chapter.The finding showed that the process of learning and the role of the teacher
in flipped learning improve the engagemenof the students in their learning. In addition,
there were difficulties from some studentswhen engaing in the flipped learning
environment such asparticipatingin the online discussion. Finally, this section answered
Research Qestion Five, which focsed on how the students perceive their learning

environment in terns of understanding the differensbetween learning environmentgand



exploredthe understandingof how flipped learning students perceive the design of flipped

learning.

Overall, the learning practices reported by students in focus groups and intefviews
such as enjoyment learning environment, the role of the teacher, the use of Instructional
video, the benefit of the online quiz, pyaeparation for the classroom were psible by using
the design of flipped learning that was applied in the current stwdyere for the Saudi
context it is consideredto be unique. The next chapter will discuss both qualitative and
guantitative findings to establish how the current study gassitively contribute to research

in the context of flipped learning.
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Chapter Six: Discussion

6.1 Introduction

¢KA& adGdzRRe KFa SELX2NBR GKS AYLFOG 27
experiences in Saudi Arabian high schools. The aim of the study was to investigate the impact
2F FEALIWISR fSENYyAy3a 2y &adGdzRSyiaQ I OKASGOSYS
autonomy as a teaching method to teaClomputerScience. To fulfil its objectives, the study
used an embedded mixehethods design and adopted a quasiperimental format, as this
enabled an assessment of the impact of the flipped learninGomputer{ OA Sy OS & G dzRS
learning experiences when the cparison was made between the flipped learning group
(FLG) anaion-flippedlearning group (NFLG). Additionally, this was beneficial in determining
gKe YR K2g TFEALILISR fSFENYyAy3a FFSOGa addzRSyl
learning autonomy. It £ 82 SELX 2NBR G(GKS 3INRdzLI LI NIGAOALN yi
on flipped learning andon-flippedlearning in order to highlight flipped learning affordances.
The current research incorporated quantitative questions, as well as hypotheses, togethe

with a qualitative question.

This chapter includes a discussion of the findings for the research questions. Chapter
Four presented the quantitative data that was ascertained through the questionnaires and
pre- and posttest, which helped to answer theitral research question on achievement in
learning and how a learning setting is influential upon motivation, engagement, and learning
autonomy that connect with research questions 2, 3 and 4. Separately, qualitative findings
were presented in Chapter Fivieat were taken from the focus group and interviews, which
helped in the data crosgalidation process from the questionnaire in order to present
additional information in relation to the supporting setting that was set up for both groups of
students. Ths was also beneficial in answering the fifth research question, which focused on
A0dzRSYyGaQ LISNELISOUAD®SE 2y GKSANI 28y €SI NYAY:
in comparison tonon-flipped. The overall results are taken from the quantitativada
gualitative data, which are subsequently evaluated in correlation with other relevant studies,

in order to provide justifications fapecific findings
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Table 61: The Relevance of Each Section of the Discussion Chapter to the Research Questions

RQs

Sections

RQ1

RQ2

RQ3

RQ4

RQ5

6.1 The Impact of the Flipped Learning ai
Non-Flipped[ S Ny Ay 3 | LILINE
Achievement

6.2 The Impact of the Flipped Learning
I LILINR F OK 2y { GdzRSy (3

6.3 The impact of Flipped Learning on
{GdzRSydaQ ! OF RSYAO ¢

6.4 The Impact of the FlippedLearning
I LILINR F OK 2y {GdzRSy 3

cdp {GdzRSy(GaQ [ SI N¥YA
Learning Environments

6.6 Flipped Learning Design

6.2 The Impact of the Flipped Learning amdtbn-Flipped[ S| N3/ A y 3

Achievement

One of the aims of this current study has been to examine the impact of flipped
f SINYyAY3I 2y aidzRSydaQ

212

Iy R

section discusses the qualitative results, as this will help to understand how different learning

I OKASOSYSyilad ¢KAaA
and posttests, as well as the queshoaire, in order to examine the developments in
a0dzRSyiaQ | OKAS@SYSyia

I LILINR | OK 2V

aSC

GKSANI LISNF2NXI yOS



environmentsaff® i a i dzZRSYy(GaQ | OKASOSYSyia I yR LISNF2 N
NE &SI NOK ¢IpdzS&Ki Kiz O E Gy i RAR FEALIWSR tSIENYyAyS3
in firstyear high school i@ompute{ OA Sy OSK ¢

The results of the preand posttests, in relation to achievement scores for students,
addressed the first question, and demonstrated that there were not significantly different
scores between groups in the ptest (see Section 8.1). Hence, the students presented the
same baselia test score, as well as prior to the intervention. Following the experiment, the
NBadzZ 6§a NBEGSIHE SR KIGdG (GKS addzRSyiaQ aoO2NBa
achievement scores in the flipped learning were higher thananflipped learning, based
on a MannWhitney U test (U = 24, z = 7, p <);0fhus there are statistically significant
differences with a large effect size (r = .83). The result rejected HO, but confirmed H1, which
indicates that there is a significant difference in theres for FLG. Thus, it can be claimed
GKFGO GKS FEALIWISR fSEFNYyAYy3I | LIWNRIF OK KFa I L3
in ComputerScience courses in Saudi high schools who adopt the mechanisms and processes

as outlined within this study.

Furthemore, the above finding concurs with different research studies which
demonstrate that flipped learning is positively impactful on students achievement in higher
education(Yough et al., 201 Bantikarn& Wichadee, 2018 araca% Ocak, 2017)and at pre
university level (Chao et al., 2015; Bhagat et al., 2016; Baris, 2017). Even though there are
studies that have found insignificant differences between student outcomes when they are
compared tonon-flippedlearning(Clark, 2015; Huang & Hong, 2016; Esperanza et al., 2016;
Lo, 2018), the current result correlated with a metaalysis undertaken by Strelan et al.
(2020). Thastudydetermined that flipped learning produced improved student performance
through all diffeent education levels, while the effect was moderately strong among
secondary school students, and moderate among tertiary students. The current study
specifically focuses on Saudi high school students, which add evidence to the research in a

Saudi high dwol context.

In addition, the current study carried further examination regarding the flipped
f SIENYyAY3I STFSOG 2y RAFTFSNByYyG S@Sta 2F addzF

results of pretests to separate the student groups into three individual performabased
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subANR dzLJA 6f26%X YSRAdzZY YR KAIKO 6aSS {SOlGAz2y
F OKAS@SYSyid aO02NBa 6SNB G RAFFSNByid fS@St a
learning, compared toon-flippedlearning (Low U= 7, ZZ12, p < 0.05), (Medium U= 46,-Z=

5.80, p < 0.05) and (High U= 21;%5, p < 0.05), and with a large effect size sequentially (r=

.80, r= .85 and r= .81). This result presented that flipped learning can im@orguter

Scienca&d 1 dZRSY 14 Q | OKA S@S Y Sy lrésultdcBntrast withitie FeSebiiBhy G f S ¢
studies by Bhagat et al. (2016) and Kostaris et al. (2017), as they determined that the flipped
learning method would produce better results with lower attainment levieldents. In
particular,Kostaris et al. (201@nalysedComputerScience and determined that the effect

gla 2y it aGtdRSyitaQ tS@Stasz FyR LI NIAOdAZ | NI
study, nevertheles, may be able to improve upon the findings and demonstrate that flipped

f SENYAY3I A& FoftS G2 FdAYSYyld aGddRSydaQ I OKAS

levels forComputerScience in high schools.

The current study also carried further compagsé 0 SG6SSy &aGdzZRSy(iaQ
toward their performance and achievement in FLG and NFLGcdrtielp in the assessment
2F a0dzZRSydaQ LISNOSLIWGAZ2yas Fa ¢Sttt |a LINERdAL
opinions, in order to ensure the significanef the difference between FLG and NFLG in terms
of their performance and achievement. Regarding the result of the questionnaire, there is a
statisticaly 8 A AYAFAOlI yi RAFFSNBYOS 6SiGsSSy C[D | yR
their performance wih U = 84, z=6.74, p 0.05 and the large size effect r =seg8sgction
4.3.3.1). Thus, the students through flipped learning hold positive perceptions toward their
performance compared tomon-flipped learning. Moreover, the students in flipped learning
hold the same positive perception toward their achievemenCiomputerScience courses,
with U= 74, Z=6.86, p < 0.05 and effect size r = .8&¢( section 4.3.3.2). This result, along
with the pre- and posttest results assisted the researcher to closely®bsIdS (1 KS & (0 dzR §

achievements and performance in the two learning environments.

It was also demonstrated how flipped learning students are more satisfied with the
increased achievement scores comparedntm-flipped learning. Moreover studentshold
positive perceptions toward their achievements and performance, as they ascertain higher
d02NBa O2YLI NBR (2 bC[D® ¢KS FTAYRAy3Ia 2F aliad
could also add evidence of the possibitgact of flipped learning o@omputerScience high
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school students. Even though there are distinct limitations of past studies intGdneputer

{ OASYyOS FTASEtRX UGUKSNB IINB a2vyS aiddzRASa GKI G
ComputerScience acbvements €.g.,Karaca & Ocak, 2017). It was also found by Seitan et

al., (2020) that the flipped learningpproachaffected academic achievements positively in
secondary students€€Computerdiscipline. The current study showed further examination by
addingd 1 dZRSy 14 Q LISNOSLIiA2ya NBIFINRAYyI GKSANI Sl

were not covered by past studies.

t NEGA2dza NBaSINOK KlFa O2yFANNSR GKFG FfA
achievement levels, although no additional informatiastbeen presented to determine the
reasons for this impact. Thus, the currentxedmethodsstudy enabled the researcher to
ganan iR S LG K dzy RSNBRGIFYRAY3 2F K2g FfALLISR S N
performance via qualitative methods. Cospondingly, regarding the qualitative data, the
students reported generally that flipped learning has a positive impact on their achievement
in terms of helping them learn more effectively than then-flipped learning approach did,
which aligned with thequantitative results. Indeed, the results showed that the students in
the FLG boasted of their high scoring achievements, which reflects how good their
performance were; for example, FLG1 mentionedthaf & LISNF 2 NXY | yOS A& 322
A NJ RBileFLG2 statedthat L 'Y &l GA&AFASR gAGK Y& LISNF2NY
A & . Hhe students claimed that their performance was at a good level from the evidence of
their scores, and it seems that the high scores made them satisfied with their lefvels
performance and achievement. In addition, the students in the focus group discussion
reported that the shift of teaching method helped them; for example, FG1S2 added that S
teacher changed the way of my learning, and this helps me to get a high iactre last
SEl.YE

However, thenon-flippedlearning approach, where thfecuswas on teachecentred
methods, did not show that the teaching approach contributed to their performance, even
FY2y3 a2YS LRaAGAGBS LISNDS LIey NFE1L, RIALGA KFEGS8) (i dzR S
The NFLG students reasoned their good performance to three reasons: the ease of the
subjects; the iFhome preparation using textbooks and Google; and interes€E@mputer
{ OASYOS® h@SNIff3zX GKS O2oftdionArdirg gyniirodnéntsandzR Sy (
ISYSNIffe adzllll2NI GKS Of LAY GKIFG GKS yI {dz2NB
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achievementsd.g.,Karaca & Ocak, 2017). Further, the triangulation of the findings between
pre-to post tests, the questionna and qualitative data showed that the flipped learning
F LILINBF OK O2YyGNROGdziSR (2 GKS AYLNROGSYSyl 27

attaining high scores.

It can be determined that flipped learning enhances the potential for more practical
learmt Y 33X GKAOK KSf LA a0 dzRénylavals) in kofhpeNsert tho§ G KSA N
flipped learning Moreover, instructional videos, which were mentioned amompst
students in FLG, also helped. The students claimed that the videos make lessons and concepts
of Compute{ OA Sy OS SI &8ASNIT T2 NJ $nky Welifth® Yide€simpliies S E LINS
the concepts for me. An eightinute video is better for me thanfarty-five-minutes talk by
theteache¢ T ¢ KA f S C[ Dthe vidd lhifpklid BeRer indéersiand and perform in
ComputerSciencée @ ¢ KAa O2y OdzNE A GK LINSOA2dza & dzR;
instructional videos prove to be beneficial upon studed Q@ t S@St a 2F I OKAS@S
2016; Brame, 2016; Hew & Lo, 2018). The students could observe the instructional video
many times, as this would assist in the improvement of comprehension, which links with the
concept of ZPD for social constructivigheory. Vygotsky (1978) stated that students produce
their most productive learning when information is processed correctly during their different
stages of development, in order to be able to better understand into the future what has been
learnt.inco/ A N} a2 GKS addzRSyda Ay UbC[D NBLER2NISR |
explanation and that they suffered boredom during the lecture (NFLG2, NFLG7). This can be
explained by how the videos help to explain the concegfafmputerScience imn attractive
and helpful manner for the students compared to feoeface lectures, where it is difficult
for students to concentrate. Indeed, the cognitive load is potentially reduced due to the way
that students can control their viewing frequenciesdaspeed of viewing the material prior
to the class, as learnaontrolled videos support students to better understand learning

material (Clark, Nguyen & Sweller, 2005).

In addition, the students in flipped learning reported that the use of the LMS phatfor
enabled them to review the instructional videos and other learning resources at any time; in
contrast, the NFLG students faced difficulty that the teacher could not cover all the concepts
or would completely leave some complex points unexplained, whichdcbe due to time
limitations. Consequently, it appears that the students in flipped learning benefit from the
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use of LMS, as the reference of learning resources enable them to learn and review without

the issue of missing informatiomhile the studentsin the NFLG faced this issue, which could

affect their performance in the long term. For example, it was mentioneddhatK S G S| OK S
did not cover the concepts in madetail,F YR KS a2YSGAYSa alALILISR
gAtft y20 GKSYy o06S FtofS (2 dzyRSNEGI yYNRLGR)2YS 2-
a2NB20SNE GKS Oflaa GAYS ftAYAGFrGA2ya O2dz R
discussions, particularly that th@wrcepts and information in th€omputerclassroom were

not explained sequentially, whidhfluencedi K S A NJ dzy RS N& § | yiie AeyicHed C 2 NJ
did not sometimes explain the concepts fully and sequentially in one lesson because of the
GAYS continle@i KS F2ftt26Ay3T RIFEFE® gKSYy L RSTFAYyALGStE e
feel lost, especially in the Linux énit 6 CDH{ o0 ® | SyO0Sz G(KS dzasS 27
students to work at their own frequency and speed, with the learning resources helpéng t
students to perform better when they have their time to review, in contrast to a live

classroom, which coincided with the study by (Louhab et al., 2020; Oguguo et al., 2020).

Furthermore, the findings from the qualitative data in Chapter Five showkbisty
online quizzes in flipped learning group is an effective learning practice that impacts on the
daGdz2RSy i aQ LISNF2NXIYyOS Ay | C[D® ¢ Kdeedini dzRSY (i
terms of the contribution of using quizzes to enhance their perfamge, with it seen as
significant as a tool of regular evaluation. The use of quizzes in the design of flipped learning
as atool functonAy GKS S@lFftdz A2y 2F &aGdzRSydiaQ dzyR
performance levels; also determined by Flynn &0&and Wilson (2013). Additionally, the
findings were confirmed by a largeeale study carried out by Zhang et al. (2016), which found
that taking a quiz multiple times promoteComputer { OA Sy OS &G dzRSy (i aQ
Comparatively, the students in the NFL@ ot receive this form of practice, as the students
reported that they did not have a weekly assessment that could help them to track their
LISNF2NXYIFYyOSd ¢KS STFFSOG 27F 1 wewkre Sifpysedat®utOf S N.
our performance whethe teacher announced the results of our first unit exam, and it was
difficult to improve our performance in the second unit because we were still struggling in the
FANRG dzyAGzZ | yR { KSojtcan beladpied tha? tife ugelofionlingBiedS | G SR €
F2NJ GKS NBIdz I NI SOFftdzt A2y 2F &adGdzZRSydQa LISN

performance, which could enable them to improve their performance level; this distinguishes
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the flipped learning approach. Accordingly, quizzes have beesdrtotprove beneficial, due
to their similarity to testingirkx et al, 2014) stated. Meanwhile, a metanalysigeview by
(van Alten et al.,, 2019) showed that students would improve better following the

implementaton of quizzes in comparison to classes without them.

Previous studies have stated that flipped learning enables teachers to provide their
students with classroom activities that are able to enhance achievement levels (Hodkiewicz,
2014; Zhang et al., 201d0n the current study, the flipped learning design utilised problem
solving and collaborative learning activities, which were found in qualitative data as a factor
GKFG AYLINR@SaE &ai0dzRSydaQ LISNF 2 Myvdergondroe a2 NJ S E |
improved throughout the learning process, but the most effective part was classroom
FOGADGAGASAE 6KSNB 6S 6SNB SyO02dzNF 3SR G2 62N
my classmatess ® ¢ KAa FAYRAY3I O2NNB {(WaagS 2017pwha K (1 KS
demonstrated that flipped learning is effectual upoBomputer { OA Sy OS &G dzRS
achievement levels due to engaging activities proving beneficial. Simjl&yhdt et al., 2013)

has provided results that show the benefits of@perative learning.

Flipped learning arguably enables teachers to make their classroom environments
conducive to active learning (Bergmann & Sams, 2012; Hamdan et al., 2013; DelLozier &
Rhodes, 2017). Flipped learning through numerous active learning techniques has also been
highlighted in the improvement of exam scores (Flynn, 2015); this coincides with the current
study (see Chapter Five). This finding was also confirmed by van Alten et al. (2019), who
conducted a metaanalysis that includeeligible comparative studief8 n total), which
demonstratedthat students improve their achievement levels through active learning, as this
augments constructive and interactive engagement in the classroom. Additionally, teachers
canbe available to have discussions and provide feed@agk & (0 dzZRSy (1 a Q LIS NJF 2 NJ
For example, FLG6 added tiath y (G KS Of 44X L KIFIR GKS 4AYS G:
to2yS RA&AOdzAaA2Y GAGK KAY X 1S -68@Sf SISYNIH 2NXKIS
Kostari et al. (2017) also notelddt student performance levels improved following formative
feedback from teachers in fag¢e-face sessions, together with from other students during

collaborative activities.
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Previous research has shown that teachers @mmputer Science need to apply
greater levels of effort in attempting to make the subject learning process more amenable to
students, which is achieved through sufficient working boundaries in order to implement the
different ideas and abilities, including computational thinking (Bendeal.et2016). Hence,
the current study argues that flipped learning could be one of the possible teaching
approaches foComputerScience. This point is also supported by the past studies that focus
on using flipped learning in teaching programming, whiels determined a positive effect
dzLR2 Yy &G dzRSy (i &4 Q egSKedhca &Bdaky/ 205 ; PyShars=lli# 2047; Tugun
et al., 2017YildizDurak 2019. Indeed, the flipped learning design could enabl@mmputer
teacher to reshape the learning mess where he could prepare the students by exposing
them to the foundation knowledge using the petassroom phase, particularly instructional
videos. This would be followed by implementing classroom time to focus on higtier

thinking tasks via probita-based activities and collaboration activities.

Hsu et al. (2018) conducted a study that utilised problessed learning iI€omputer
Science, together with the method of collaborative learning, which included programming as
the most optimum form, whichsi utilised in teaching computational thinking. In the Saudi
context, flipped learning can suggest teachdgmputerscience in high schools, where the
three central concepts of th€omputerScience curriculum are contemporary applications,
programming, and digital citizen; with these subjects including many practical lessons.
Indeed, lessons such as design, producing multimedia, and coding, require time to practise,
while applying flipped lerning seems beneficial, where the prlassroom phase helps the
Computer Sciencteachers to offer their students basic theoretical information, as well as
utilising the whole period of class time for intensive practice with the supervision of the

teacher

Overall, this section has attempted to answer the first research question, with the
mixedY SG K2R NBadzZ 6a akK2gAy3al GKFG FEALIWSR €Sk
achievementsan®l y | f a2 I FFSOG (GKS RATFSNByseoff SOST a
AYAGNWzOGA2Yy I @GARS2a YR GKS LRAOISYGArt G2 AY
quizzes as se#valuation tools also help students to track their performance. In addition, the
design of flipped learning involved t students in théiazlearning process in the classroom
via problemsolving activities and collaborative activities, which enhanced the students'
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achievement in theComputerScience course. In accordance, social constructivism theory
explained how theComputerScience stuents in flipped learning learnt through exposure of
new knowledge at home, as they were able to understand basic forms and then construct
new knowledge by becomingvolved insocial learning in the classroom. What is more, the
comparison between the tworgups found that students in the flipped learning enhance their
performance, compared to theon-flippedlearning students, who have faced certain issues,
such as unattractive lectures, uncovered concepts, and being inactive learners, which affects
negatiely on their achievement levels. The potential of flipped learning, nevertheless, seems
to be able to overcome these issues that occurredan-flippedlearning.The current study
agreed with(YildizDurak 2020) as it was noted that extracurricular videos and course
content for flipped learning enables additional time for students to implement learning in an
active manner. It was also added WildizDurakthat learning the concepts that comprise
ComputerScienceoutside of the classroom environment is beneficial, such as tutorial videos
which prove effectual upon the attitudes of learners when undertaking challenging tasks,

which affects how psgramming is developed.
63¢KS LYLIOG 2F (GKS CEfALIISR [SIENYyAYy3 ! LILINZI O

This section aims to discuss the main findings from the second researcher question:
2 o6KFG SEGSYG RAR Cf ALILISR atosih tNg/Fikstfear highF F S O i
school in the computer science subjéct® ¢ KS 1[jdzSAGA 2y Yyl ANB LINE RdzO S
KStLISR (G2 RSIUSNXYAYS (GKS RAFTFSNBYyOSa 2F adGdzRS
and non-flippedlearning approach. In aditn, the qualitative data obtained from the focus
group and interviews were used to gaindepth understanding of the flipped learning effect
2y ad0dzRSy(iaQ Y20AQl GA2Y @

5SUGSNYAYAYT aldzZRSydaQ Y2GAQ01FGA2y fS@OSta o
showtheir answers to statements in two sections in the questionnaire: section one was aimed
to provide measurements of intrinsic motivational levels in students within the process of
learning Computer Science in comparativeigped andnon-flipped learning the second
section measured the extrinsic motivation. In terms of intrinsic motivation, the results show
OKFG GKSNB 6SNB RAFTFSNBYOSa Ay ailudRRSydaQ Ayl

for most ofthe statements in FLG, comparedrton-flippedlearning (see Section 4.4.1). The
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findings of the current study also showed that students in flipped learning presented higher
excitement levels compared to the NFLG. Moreover, they showed the capability to administer

their learning and abilities toteract and communicate with peers. In addition, the students

showed the motivation to learn new ideas compared to NFLG. Based edeSsifination
GKS2NBXZ AU OFy 06S OflFAYSR GKFG FfALWSR SNy
enhancingthe three psychological needs: autonomy, competence and relatedness. Intrinsic
motivation has been shown to be driven by three clear psychological requirements for all
AYRADGARIzZE £ &Y FANROGE@Z ldzizy2Yes gKAQds;Aa (K¢
secondly, competence, which is the aim to create desired outcomes and ability; and thirdly,
relatedness, which is the ability of feeling connected to oth@gemiec& Ryan, 2009)
Comparatively, it proves detrimental to intrinsic motivation when these three psychological

needs are not achieved (Wang et al., 2018tan be said that flipped learning helpsuSa
Computerstudents to achieve these three psychological aspects, which reflect on their high

intrinsic motivation.

The statistical results of the domain of intrinsic motivation show that there are
AAAYATAOIYG RATTSNEY Obéndevelsythe MandaRitiey fedt Ras Uy G NRA v &
139, Z=6.20, p < 0.05 and large size effect r =.72. This result revealed that the students were
intrinsically motivated as a result of enjoyment from the flipped learning environment.
Students who are intrinsicallynotivated commonly search for innovative concepts and
challenging tasks, as their levels of exploration, learning, and knowledge expansion start to
grow whilst practising their skills (Ryan & Deci, 2000). Likewise, it hastated that flipped
learning develops better competence, autonomy and relatedness, and thus, student
motivation levels increaseApeysekera and Dawson (2015)he finding of the current study
F NHdzS GKFG FEALLSR fSENYAY3I Oy LINRBY2GS aiddzR
results of previous studieg¢SeguraRobles et al., 2020, Zainuddin and Perera, 2019)
particular, the study undertaken by Zainuddin and Perera 9p@dund that flipped learning
AYONBI 3SR a0dzRSyGaQ AYyiUNRyaAO Y2GAQFGA2y G2
current study could add to literature on how flipped learning coeldhance intrinsic

motivation for students to learl@omputerScience courses.

In relation to extrinsic motivation, the students had similar mean agreement scores in

a statement about having to lea@omputerScience, as this course was compulsory, and they
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feared punishment from the teacher and the mean score showed that the students in both
groups disagreed about these statements (see Section 4.4.2). However, the flipped learning
students showed high motivation to lea@omputerScience when finding a gogob, and

the importance to show their ability to others and get a good grade. Hence, the comparison
of the extrinsic motivation of students in flipped learning arah-flippedlearning shows that

the difference was statistically evident with (U= 419.5;3713, p < 0.05) with a moderated

size effect of r= 0.364. Similar results were found in a study on elementary school students
who learntComputerScience, where the students showed a high level of extrinsic motivation
to learnComputes0 a f | RSy 2 @A 4 EvBniithouigh tieSresuits of fhe) current study
AYRAOFGSR GKS LRaAldA@S AYLI OGO 2F Ff hmeJISR
differences between the two groupsvere not too obvious, as observed in intrinsic
motivation. Furthermore, the qualitative results show that both groups of students reported
that the importance ofComputerScience motivated them to learn the subjece¢Ssection
4.2.2.3). The students from both groups shared the same views regarding the importance of
the subject for their future, receiving a grade and developing an interest in some lessons,
which were all factors that extrinsically motived them. Whatriere, the majority of the
flipped learning students demonstrated higher levels of intrinsic motivation to learn
ComputerScience through this approach, with the evidence also highlighting that they were
extrinsically motivated to lear@omputerScience in order to obtain good grades, and thus,

be able to acquire a good job later in life.

In general, the current study has examined the overall concept of motivation, which
includes extrinsic and intrinsic motivation domain to determine the diffeemnbetween the
2P0SNY ff aGdzRSyiaQ Y20AQF A2y fS@Sta Ay GKS 0
motivation domain show that the students in a flipped learning environment were better
motivated than those receivingon-flipped learning, witha MannWhitney test U= 121.50,
Z=6.36, p < 0.05, and with large size effect at r=.74 (see Section 4.4.3). Thus, the researcher
rejected the null hypotheses based on theg@ue, and accepted the H1, which indicated that
0KSNBE A& | RA Wbtvaidnye@t betweendhd BB &nd INBLG. This result is
compatible with the previous studies.g.,Hwang & Lai, 2017; Davies et al., 2013; Tawfik &
Lilly, 2015; Baris, 2017; Chen et al., 2017; Seitan et al., 2020), which have indicated the effects
offf ALILISR f SIENYyAY3I Ay (SN¥Xa 27F LINRYed alugsfad & G dzR
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the current research is that the flipped learning approach could encourage students to learn

ComputerScience in a high school context in Saudi Arabia.

The qualitativdindings show that the students in then-flippedlearning group who
were taught using the lecture method demonstrated how this approach did not help them to
improve their motivation levels. As implied in their responses, the students criticised the
learnng style and how it was not appealing to them; thus, negatively affecting their
motivation. They agreed that the routine of the classroom environment did not help them to
become motivated during their learning journey &@omputer Science subjects. Their
definition of a routine in relation to the classroom lecture was tihatt KS G S+ OKSNJ &
FNRYy(OG 2F dza YR aL)SF14a Fo2dzi (KSFXRSHIBSY F2N
correlates with(Alrabai, 2016, AHarbi& Alshumaimeri, 2016)ho stated from their research
findings that a teacher or teachéed lecturer who exercises too much control in Saudi Arabia
often negatively affets motivation levels in students. In accordantay et al. (2010added
that students commonly lose their motivation levels quicklyfCiompute Science subjects,

which can include programming.

Therefore, in the field of teachinGomputerScience, there is a need to employ a
teaching approach that can encourage students to learn; especially nowadays, there is a
demand in education 4.0toincreéds a0 dzRSy 1aQ (SOKy2t 238 &ailAffa
characteristics in learning content and experiences has been identified to define ity
learning in the Fourth Industrial Revolution, which is the improvement in Technology skills
(The Wold Economic Forum Report, 2020). It is important to consider that the new
generation could inherently be motivated to lea@omputerskills through understanding its
importance to their own future; however, teaching methods could potentially affect
negatiely upon their motivation. Indeed, there is an attempt in Saudi education to encourage
the teachers ofComputerScience to keep abreast of new and effective teaching methods in
order to ensure that the students are motived to lea€oemputerScience conceptand skills.

One of the studies in Saudi Arabia has recommer@echputerScience to be taught in order

to better develop theseskills using blending learning methods, which combine digital
instruction and oneon-one face instructions in a traditional classroom setting (Malik et al.,
2018). Thus, it can be said again that using approaches, such as flipped learning, could attract
students and rotive them to learrComputerScience. Specifically, flipped learning can be one
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of the suggestions that could be implemented in teact@unputerScience in Saudi Arabian
High Schools.

Furthermore, the current study used qualitative data to understand Hbopped
f SFNYyAy3 O2dzZ R LRAAGAOSE e T FFSOG adGdzRSyidaQ Y
findings show compared tonon-flipped learning (see Sectioh.3). In the current study, the
students in flipped learning perceived that the components tbé flipped learning
SYGANRYYSYyil SyKFEYyOSR GKSANI Y20AQFdGA2y G2 €SI
of the flipped learning environment play a key role in enhancing their motivation to learn.
Correspondingly, it has been noted that the motiga levels of students can be changed
through their own perceptions of their classroom setting (Meece et al., 2006). The flipped
learning students also mentioned elements such as the instructional video as enhancing their
motivation to learn. Indeed, Cha® i Ff ® ownmpo0 adl adS GKIFIG @ARS
motivation levels in flipped learning settings, which is also showiKlay, 2012, McGarr,
2009) Additionally, students have been shown bluir and Geiger (2016) to increase their
relatedness levels to the subject and teachsingvideos in lessons in comparison to external
videos; thus, increasing their motivation. The studentthe current study experienced two
types of videos (one ceted by the teacher and the other by the researcher), and it seems
that both formatscan motivate the students to learn through a more fun and interactive

medium of learning.

Furthermore, the students reported that the group tasks, including discussions with
classmates and probleisolving activities, encouraged them to learn during the classroom
(FG1S2, FG1SPBsycharis and Kallia (20X@und that through PBL, students would increase
their motivation levels, demonstrate better autonomous learning and -s#i€acy, in
comparisam to those who did not engage with PBL. Thus, PBL activities in flipped lezaning
play distinct roles in improving motivation levels. The students also mentioned that working
and collaborating during group activities proved to be an incentivising factor and provided
them with a sense of equality and fulfilment (FG1S1, FG1S5). In hegolS > a G dzZRSy |
motivation levels have also been shown to improve through flipped learning setting through
the utilisation of collaborative activities (Clark, 2015). Additionally, Lam et al. (2020) found

that in-class active learning activities motivatetlident-to-student interaction. It can be
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argued that using active studewkntred activities in flipped learning settings enhances
a0dzRSyGaQ Y2UAO|(Badtdigfalf281&)St a LI2aAdAgSt e

It can also be argued that the advantage of flipped learning, when companeaito
flippedlearning, is that it enables free class time for themputerScience teacher to apply
motivational activities such as mentioned by the studentée current study offers a
suggestion to anyomputerScience teacher who employs PBL activities and collaborative
activities as pedagogical practices in the design of flipped learning, as they can motive the
students to learn. Furthermore, the studenis the current study reported that when a
teacher continuously monitors and encourages them during classroom activities, it is a major
motivational aspect to learlComputerScience (FG1S4). The flipped learning environment
enables the teacher to play thele of facilitator in the classroom more than the delivery of
knowledge (Bergmann and Sams, 2012yhich can evidently play the role to motivate
students to learn. Hencethe abovementioned learning practices combined together
RAAGAYIdAAEAK GKS FEALLISR fSINYAYI SYyGamMRyYSy

learningComputerScience.

The qualitative findings showed that the pceassroom phase plays a vital role in
GSN¥a 2F SyKIFyOAy3 & dzR $B.8auwhichYeani ex@dinithe2 y 0 &
importance of preclassroom in the flipped learning desighappears that using technology
G22fa KlFa KSfLSR SYyKIyOEK2¥8aR$SWENYAYIAE A GIKA;
pressure. A student from (FLG4) emphasised hatINB LJF N} G A2y | G K2YS dz
without the pressure of missing out on informatioelps me to be motivated in n§omputer
f SIFNFAYVEEF RRKENBWS f BKSNYWIYE | LILINRF OK g1 & Y2NB
traditional homework (FLG2). The students felt enjoyment in learning in thelpssroom
stageusingtechnology in the form of online quizzes and instructional videosedisas online
discussions, which seem relevant to the new generation to increase their motivation to learn.

This finding concurred witl{Kurt, 2017) who found that students are gerally more
satisfied with flipped learning as they engage better with the subject, due to the opportunity

to direct their own learning experience during the grlassroom phase.

Indeed, researchers have mentioned the positive effect of using digitat ttwl
SYKIyOS &aidzRSy i 8dn& Ghen) 2087betiokeRa)., 201 9HT@Bepndingly,
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(Binjomman & Al-Khattabi, 2018Jundertook a study set in Saudirabia, which directed
experimental research through the comparisons between a control group and an
experimental group in order to measure how Web 2.0 technology is effectual on Saudi

I N} 0AlYy &ddzRSydaQ Y2GAQ01 GA2y subsdnstithareowaka ¢ &
marked contrast between the two groups regarding the use of Web 2.0 technology. Hence,

the use of digital tools in the prelassroom phases one of the factors that makes flipped

f SINYAYy3 SyKIyOS &idzRS ycireem study aarh dddude xhat\Saudi a 2 NS 2
students were attracted to usintechnologythrough the flipped learning process, which

affects positively on their motivation.

The impact of préDf  aaNR2Y | OGAGAGASA | LIS NBR (2
motivation inclassroom activities, as students mentioned that their increased interest in
learning stemmed from coming to class walepared and in gain knowledge before the
lesson (FG1S1, FG1S3). Additionally, it was believed that thegegoom activities would
give them the extra edge, which would result in them becoming more confident and
enthusiastic about attending the class (FG1S2). It shows the importance of tolagseoom
LIKFaS: GgKAOK LRaAauAaAgSte | FFSOha aiddzRSydaqQ
Nevertheless, when students fail to engage with preparatory activities prior to a class due to
lack of motivation, there are potential negative effects, as it W@l challenging for new
learning materials to be applied in the class by the students (van Alten et al., 2019). At the
beginning of the study, the researcher and the teacher explained the possible benefits of
flipped learning for students, which seems playkey role in keeping them motivated,
especially during prelassroom activities. The instructions to studemtsregard tohow
flipped learning will enhance their progress will help to augment motivation levels to study

pre-class (ibid).
6.4Thelmpact& Cf ALIISR [SIENYyAy3a 2y {GdzRSydaqQ ! OFRS

It has been determined that man§omputerScience departments aim to improve
teaching standards and techniques through the introduction of new approaches and
pedagogies that will better engage studer{8inclair et al., 20150ne of the aims of the
current study is to find out to what extent flipped learning impacts @omputer Science
a0dzZRSyGaQ I OFRSYAO Sy3l 3& Y fligpad ldariing appaeRA K A 3 |
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has received significant attention in higher education, as it provides an instructional method
that increases learning engagemgiitoo & Bonk, 2020Kim, 2017 Chen Hsieh et al., 2017
Louhab et al., 202@utt, 2014 Mortensen& Nicholson, 2015)and at a preuniversity level

(Chao et al., 2015, Mu& Geiger, 2016Baris, 2017)The results from the current study are
compatible with these studies, as it has found that the students were more engaged with
ComputerScience whan using flipped learning comparednion-flippedlearning (see Section

4.6); with a ManAWitney U= 231, £5.10, p < 0.05 .Thus, this result rejected the null
hypothesis and acceptedl, which indicates that there was a significant difference in the
acadenic engagement of students between FLG and NFLG. Similarly, the size effect was
calculated to identify the extent of the difference, with the effect at moderate regarding the

Cohen guideline (r=.59).

Analysis of the qualitative data aligns with what theagtitative results reveal about
the students in a flipped learning group, as they agreed that they were more engaged in a
Computer Science environment compared with the responsesnof-flipped learning
students. Specifically, in contrast to traditionahtning techniques, flipped learning had a
AAIAYATFAOLYy G STFFSOO 2y al dKa FyR 9y3aftAakK aidz
by Hung (2015pand Clark (2015)who both utilised quantitative and qualitative methods in
their research. Additionally, the present study contributes to the growing body of research
that demonstrates one of the benefits of flipped learning, particularly on teacGmmputer
Science in high schools. However, it is important to understand how flipped learning could
SYKFyOS aitdzRSydaqQ fS@Sta 2F Sy3ar3asSySydaT (Kdz

and explain that.

¢KS Fylrfeaiayad 2F (KS T NBljtheSthtendents2iF thed G dzR S y
engagement domain showed that the FLG were more engaged than in the NFLG, where most
of the students in the FLG responded that they often engaged in classroom discussions,
communicated with peers and their teacher; while the statk in the NFLG stated that they
only engaged occasionally (see sectidb) 4The students clearly stated here the extent of
utilising the advantage of flipped learning, which employs active learning activities in the
classroom, which allows students toone actively, in comparison toon-flipped learning.
Indeed, active learning activitiesd.,teamwork and discussions) encourage higher levels of
engagemen{Prince 2004, Burke& Fedorek, 2017)In addition almost half of the students
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(N=19 in the NFLG reported that they never prepare for the classroom, while in the FLG, no
one responded that they never prepare, which might show the effect of theclagsroom

phase of the flipped learning approach, where the students needed to watch deeviand

do the quizzes. There is also evidence that the students engage out of the classroom via online
learning, compared toon-flippedlearning. This result concurs withensen et al., 201%}ho
undertook acomparative quasexperiment which showed that students who engage with
flipped learning complete their prelassroom homework to a greater extent than students

from non-flippedlearning settings.

It can be clearly seen thanost students in the FLGN=35) often engaged with
instructional videos compared to the NFLG, where just 10 of the students reported that they
2F0Sy Sy3aFr3ISR sA0GK GKS GSIFOKSNRna SELXFyYylFGAz
was far more engaging for students, compareditiK S S| OKSNRa f SO0 dzZNB @
GKFG GKS dzaS 2F |y AyadaNdHzOGAz2ylrt @ARS2 02 d
SELX Iyl dA2y Ay GKS Ofl&aaNB2Y® ¢KS GSIFOKSND
disadvantages, such as that the studeotslld not pay attention for a long time and there is
OKIFIyOS 2F YA&aaAy3d AYyTF2NNIOGA2YE 6KAOK y2N)Iff
abilities. Indeed, instructional videos have been shown to prove advantageous to
participation levels, emotica and content engagementCarmchael et al., 2018) The
following parts of this section discuss thalb-themesemerged from qualitative data regard
told KS &a0dzRSy(iaQ Sy3al 3SYS gubthemastHat@iiscuss the iRgadd A R S R
of flippedlearning2 y & G dzZRSydaQ | OF RSYAO Sy3Fr3asSySyias I ¢

engagement in flipped learning.
6.4.1 Process of Learning

The analysis of qualitative data showed how effective the learningessoof flipped
f SIENYyAY3I KSELISR Sy3alr3sS aidzRS ynoshdithefstGdertslnA y 3 06 &
the focus group reported how the process of learning in the classroom was engaging. As
a0FGSR 06@& Y znhe dnling Rarmningahd tiepsdraom @nvironment enhanced our
engagement in theComputer{ OA Sy O &FLAA$4). dhe students also mentioned that
watching videos and writing questions, and subsequently discussing them in a téedher

setting, which increased engagement levels (FIEE&7). This correlates wifKim, 2017,
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Chao et al., 2015rho presented findings on flipped learning that show that the learning
environment provides learners with increased flexibility to interact with other students and
GKS GSIFOKSNE 6A0GK O2fftlF 02N GAGS (GFala AYLNE
evident that the process of learning in a flipped learning approach helps students to become
engaged in the&ComputerScience classroom. On the other hand, the findings of the NFLG
revealed that all participants struggled to engage in@mmputerScience clssroomsti L & 4 | &
difficult to focus or get engaged in ti@omputerO f | & & (R@281Y. Fhey indicated that the
learning process had a negative effeatg S O2dzZA R y2G Sy3aFr3aS gAGK
teachingCompute{ O A S(FG2S2). It appears that thegsess of learning in two different

f SINYAY3 SYy@ANRBYYSyGa LXFea I NBtS Ay GSN¥a
found by(Hung, 2015)

One of the obstacles faced by the students in thELG was in understanding the
lesson, which failed to keep them engaged in the classroom. This issue was raised in the
da0dzRSyiaQ RAaAOdzaaAz2y RAdNAY3I GKS T2 O0dzad AAINR dzLJs
all depended on whether | could understan@&th f Saaz2y |0 (GKS 06S3IAYYAY.
that if so, | could engage in all clagsh Y(BERS4);aswellashk F L O2dzZ R OF 6 OK ¢
GSFOK dzazX L ¢2dzZ R Sy3aFr3S RdzNAy3a GKS Ofl aas
SyarE@&¢§pod 'a OlFly o06S adaA3SadiSR FNRY GKS aiadz
levels of engagement were affected due to the lack of understanding of the lesson provided,
which could be ascribed to the process of learning, including the lack ehfmenation
regarding the lesson. In contrast, the students in the FLG expressed that the process of
learning, particularly the prelassroom activities, helped them to gain a better
understanding, which further enhanced their engagement in the classroom. pgied
how pre-classroom engagement helped them in terms of being engaged and proactive in the
classroomd X L KIF @S 06S02YS Y2NB O2yFARSY( | yasgSNJI
INE dzLJ (RAASRJasdér L. O2YS (G2 (GKS Of | d¢dgediiwhd the 0 f S|
f Saazy (KGLS3).o 2 dzi ¢

Similarly, Hodklwicz (2014) found these results from a quantitative study, where
students stated that undertaking prelass preparation helps engagement levels to increase
in regard tolecture activity workshopdt seems that the process of learning based on the
FEALIWSR € SFENYyAy3a | LIWNRFOK SyKIFIyOSa GKS aiddzRS
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engagement in the prelassroom phase, which also reflects on their engagement during the
classroom session wherthey felt confident and prepared to participate. Flipped learning
enhanced active involvement in learning activities, as demonstrated&yand Hew, 2017,
Tatincu and Aksu, 2018as teachers from the studies remarked upon student-gess
preparation and increased @ee engagement during the class with a flipped learning
approach. The flipped learning process, such as aforementioned, provides the students to
understand well the concepts o€omputer Science compared to the teacheentred
approach, such as through teces, which were used in the control group which clearly
showed how flipped learning, especially in the ¢ | 8 ANRP 2Y LIKI&S> SyKI \
engagement in the wtlassroom phase. This was a clarification example of implementation of
flipped learning fom the current study. The students learned how to produce multimedia,
such as videos, where they were first exposed to basics knowledge conceptyges of
multimedia, principlesof design, the software that could use and how to use it, efich)s
functioned as preparation for the students in the prlassroom phase with this knowledge
found to make them confident to engage in classroom activities that required the application
of this knowledge, such as working in groups to produce vide®sfor climate change) by
applying what they had learned during the prlassroom phase. Therefore, a teacher who
applies flipped learning should ensure that students engage with thelassroom phase in
order to avoid any disengagement in the classrodmeacher may achieve this by tracking

the results of the online quizzes and &gy aéadsSvyaQ aidl iA0X 6KAOK
preparation levels. What is more, it was clear from the present study that the flipped learning
design of preclassroom andii-classroom activitiesomplementseach other, even in term of

aldRSyGaQ Sy3ar3asSySyido

Further analysis was subsequently carried out in order to understand how the
students engaged in the prelassroom phase. The findings showed that using the technology
tools played a key role in engaging the students in thegl@ssroom phase. The students in
the interview reported how they engaged with potassroom, with the use of video clips and
online quizzes in the process of learning mentioned as elements thatiboted to the
enhancement of their engagemere.g.,FLG1, FLG2, FLG9). This could demonstrate the effect
of the design of flipped learning based on interactive technology tools, particularly during the

pre-classroom phase in terms of helping to engagedshis in someprior knowledge
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regarding the lesson. This result concurred wdtiang etal. (2016) who carried out a study

2y GKS KAIKSNI SRd2OFGA2y S@Sts |yR F2dz/R
engagement levels with studying Information Technology courses. Like@iag (2015)
undertook a separate study, which includedirpcipants who stated that the use of
technology in flipped learning settings augments their sense of engagement. Previous
research studies in general, in relation to educational technology, have determined that the
utilisation of technology in learningelps students to engage more in their learn{ii@pyce et

al., 2014, Case§ Jones, 2011)In an effort by the Education Ministry of Saudi Arabia to
integrate technology into teaching practices, they could consider the benefit of a flipped
leaming approach as a form of utilising the advance of technology in teaching practice to
SYKFyOS aidRRSydaQ Sy3al3asSySyiao

According tomostd 1 dzZRSYy 14 Q NBalLRyasSazr GKS AyaidNWzO
essentially tool for the engagement in the design of fliggdearning,despite the whole
process. This finding could clarify the effectiveness of using the instructional videos in the
flipped Computerclassroom. In a study carried out among Maths students, it was found that
the instructional videos were perceived to help engagement and improve their overall
learning process in Math@iuir & Gager, 2016) Indeed, media helps to engage students
more, and improves knowledge retention through relevant illustrations of different concepts,
as well as to increase interest levels in learni@glhoun and Mateer, 2011t is also worth
mentioning that tke median of instructional video length was used in the current study at 6
minutes, which was suggested (Brame, 2016Jo be the maximum median engagement
time for a video, as studergngagement would decrease when longer. Likewizeo et al.
(2014)stipulated that videos that do not exceed 6 minutes are the best to engage students.
Meanwhile, Bond (202@tates that videos on YouTube or the Khan Acadarayparticularly
useful to increase enjoyment levels, although they should be seldom used, in order to activate
their full benefit(Bond, 202Q)In general, the tutorial videos that explain the use of software
or programming are often of long duration. Thus, it can be advisedC@nputerScience
teachers who would like to implement flipped learning to use short videos, particular tutorial

videosof practising, such as coding or how to use software and avoid using long videos.
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6.4.2 The Role of the Teacher

¢tKS aSO2yR 20aSNBIGA2Y AYy GKS ljdzr ft AGEGA DS
0KS AYLRZNIFYOS 2F (KS (S losrks&uily of theRdtaof tied S S {
focus group showed how important the role of the teacher was and how his presence during
the classroom kept students engaged, as highlighted by the respondents in thee GLG (
FG1S3, FG1S4). It can be stated that thetterin the flipped learning approach plays an
SaaSyaAlrtf NRtS Ay (GSN¥Ya 2F LINRY2GAyYy3 addzRRSyl
class time. In addition, the students showed a good relationship with the teacher due to the
support provided wih their tasks €.g., FG1S5). Accordingly, it has been acknowledged by
Krause (2005)i KI G | G SIF OKSNkAYyadNHzOG2NI Aa @QAGEHE Ay
Hence,flipped learning settings offer social environments that enable good relationships
0SG6SSyYy aiddRRSyida FyR 0SFOKSNE>X gKAOK OlFy o02:
the significance of the teachestudent relationship has been shown to be important in
developing student engagemeflParsons and Taylor, 2011, Martin and Collie, 2019, Wang
and Eccles, 2012)n asimilar manner,Gunt¢ and Kuzu (2014), and Linvill (2014) have
emphasised thathe interaction between students and their teacher (both inside and outside

the classroom) proves beneficial to engagement levels.

The results of the current study show thiipped learning enables teachers to become
more connected with their students and to make space for them to interact, which enhances
student engagemeniVhat is more, the results of the systematic review presented by (Bond,
2020) showed that flipped leammjcanadvance better equality in a learning setting between
a teacher and the students, which was deemed to be one of the most beneficial of flipped
learning From the findings of the current study, it appears that the teacher helped the
students to engag by directly encouraging them to participate in the classroom activities. For
SEIYLX S | OO0O2NRA Y 3 inithis seryeSter, 4 waizfbrg éngaged [nGhg 0 = @&
ComputerOf  aaNRB2Y X ¢KS NBlFazy Aa GKFG GKS (S«
encouraged me to participate in the group discussion.! f 42> (G KS | LILINE I OK
teacher in the classroom seemed to be an additional factor in terms of stimulating inmeas
f SIENYSNEQ Sy3al3asSyYSyid AyaLGKS aOtllya arNRRAYAS Fa20NdzF
classmates and teacher; the teacher was answering all my questions which encouraged me
Y2 NB LJ NI A OA LJ (RLE7). Aggod éxplanatiénNap iy éindings Haeen

23z



presented byBryson and Hand (2009 K2 &G+ GS GKI G GKS (Sl OKSNI
AYLINR@Sa I adldzRS yalit€aéher Rito s htausidshic2siimulatidgAbateer
engagementBryson and Hand (2007) also determined that students commonly increase their

levels of engagement when teachers support them and provide learsetgngs that

augment accessibility to interachd increase academic discussions. Indeed, flipped learning
provides theComputerScience students with an inviting learning environment, which reflects

positively on their academic engagement.

In contrastnon-flippedlearning students in the interview mentioned that the teacher
was in full charge of the class/activities and made use of all the class time, which indicates
that they did not have the opportunity to engage during the classroom (NALEB52). The
studentsl f 82 &adGF 4G4SR (GKS RAFTTFAOdzZ Gé& 2F F20dzaAiy3
minutes, which also seemed to be a recurring issue that the students encounter in all subjects.
This finding clearly stipulates to the-aifluential role of the teachemi the NFL, as he holds
total authority of theclaséi A YSY KA OK f SIFR&a (G2 (GKS &aiddzRRSyda
a low level of engagement, especially in the classroom. The role of the teacher in the NFLG
takes full charge of the class, which make #tudents become more passive learners, and
GKdza>x AU Ad RAFFAOMA G G2 LINBY2GS aiddzRSydaQ S
a facilitator. Regarding the teacheentred approach, which is prevalent among Saudi
teachers(Bou Aishah, 2018hoshaim, 2017)it seems not to affecComputer Science
d0dzRSyGaQ Sy3alr3aSySyid tS@gStas a addRSyda YAs
teachers or classmates during the classroom. Communication could be required across
different disciplines, as it is one tife 4c skills; however, iGomputerSciences, the benefit
of the communication between students is when involving them in gragis, where the
more knowledgeable students help the less knowledgeable students. In addition, this
functions to acquire the sks of communication and exchange the experience. The current
study found that the advantage of flipped learning is the studesritred approach, which
helps the students to engage in the classroom through the students ecanonteract and
communicate wih their teacher and classmates. Zepke et al. (2014) specifically stated that a
learnerOSY U NBR I LILINR I OK AYLINR@Sa 2@0SNIff &addzRS
Umbach and Wawrzynski (2005), engagement is improved when teachers actively encourage

relationship development through communication of high expectations, quality feedback,
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learning activity diversity, collaboration, and the implementation of more challenging

cognitive activities.

Additionally, the students in the current study emphasised that tearning
environment in theComputerlab can easily distract themselves, as while the teacher was
explaining, most of them were busy with th&omputes. These participants noted that the
0 S OK S NEbiputetatOrianageiment impacted negatively orethengagement within
the classroom. This finding demonstrates how teaching approaches, such as flipped learning
canhelpComputer{ OA Sy OS GSIF OKSNAR (2 2@0SNO2YS GKA&a {7
engagement levels. Flipped learning can help a teado initially establish a social
environment and have a good relationship wttie students, which can be possible when
flipped learning enables the students to transfer the knowledge to more practical activities
(Johnson & Renner 2012). In this process, each group of students becomes involved in a task,
where the teacher is free to mevaround the groups and encourages the students to engage
in their learning, without worrying about gaining the attention of all the class for the full 45

minutes, while simultaneously delivering the lesson, which is difficult to manage.
6.4.3 DifficultiesA y { G4 dzZRSy a4 Q 9y 3l ASYSyilda Ay CftALILISR |

Analysing the qualitative data showed that there were some difficulties faced by the
students in the flipped learning environment, which could affect their engagement (see
Section 5.5.3). For instance, one dt struggled to engage with materials, such as the
recorded video, where he could not interact with the video to ask or express ideas (FLGA4).
This point showed how some students could potentially lose the interaction with the teacher
during the video, with could lead to disengagement from the students with learning the
content. It can be a disadvantage of the used video in the design of flipped learning, although
the teacher can overcome it by encouraging the students to become involved in online
discusgns while simultaneously watching the videos. It is also possible to utilise social media
tools, such as WhatsApp to ensure fast interaction, as the teacher or other students could
respond to students when they have a question. Social media applicatiothsmebile
applications, as shown by Imlawi et al. (2015), help to provide opportunities to develop online
groups and increase communication and education processes. Student engagement is

enhanced through social networking during courses, as learning niotivand satisfaction
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increase(ibid). Using social media for online discussions could be a solution for another
flipped learning challenge, as mentioned by the participating students, which was the
difficulty to engage in online discussions via onlineufos. For example, student FLG5
NBLEZ2NISR KIFIG aX ¢KS 2yfAyS RAaOdzaarAzy KIFR
F2NJ YSE FyR L O2dzZ R y20 Sy3arasS gAidK A0 X L

Another interesting find was that of a student who egpsed that he was engaging
with the instructional video only in the first few weeks. Afterwards, he lost that sense of
engagement, which he ascribed to the design of the video being the same for the whole
duration. Despite similar comments from a small raenof students, it was determined that
0KS RSaA3dy 2F (KS @ARS2 3ISySNrffe KSfLa addzR
important of the design flipped learnin@®ond, 2020Zainuddin et al., 2019)vhere students
are exposed to knowledge and acquire the information they need to engage in the learning
process. However, this finding assures the importance of carefully comgidéne design of
the video to ensure that the students engage with one of the main learning resources in the
flipped learning approach. In the current study it was very important that students watched
the video at home to enable them to effectively praetiin theComputerlab on activities
such as designing a blog. If most of the students did not engage with the video that would
mean that the teacher would rexplain the lesson or ask the student to watch the video in
the classroom. Indeed, both solutions could take tinne affect negatively upon the time of
practice and application. Particularly, the advantage of flipped learni@pmputerScience,
where most ofthe lessons are practical, enables more time for students to practise, so any
disengagement of the student thi the instructional video or any online resource could
threaten the success of the implementation of the flipped learning approach. Subsequently,
in Section 6.6 there are more discussions of the use of instructional videos in a flipped learning

design, with highlights impactful use.
65¢KS LYLI OG 2F (GKS CEfALIISR [SIENYyAYy3I ! LILINZI O

bdzNIdzZNAY 3 aidzRSy(aQ Fdzizy2Y2dza € SFENYyAy3a o
of education across the world in general, and currentlyaonds Arabia in particular. School
learning outcomes should encompass being equipped with autonomous learning skills, due

to their significance for the workplagg&una $ott, 2015) Moreover, success at a university
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level can be considered as another factor in the importance of independent legffigld et

al., 2014) Subsequently, the current study aimed to examine the impact of flipped learning
2y a0dzRSyGdaQ fSIFNYAyYy3I | di2ydarghdt adent didilipet) G2 |
fSENYAY3I FFFSOG {I dzZRA & dzRe& hijghaschool iRanpuyfe? Y 2 dza
{ OA S yDats ¢okected from the questionnaire, sestiuctured interview and focus group
showed that the flipped learning studés were more autonomous learners thaon-flipped

learning students. The quantitative results of the students learm@ogpnomy suggests a
statistically significant difference with U= 108,-&52, p < 0.05. In addition, the size effect

was big with r=.75. These results suggested that the students in flipped learning learn more
autonomously compared to studentsmon-flippedlearnng (see Section 4.6). In addition, the
gualitative findings clearly show that based on their learning experiences in the flipped
learning environmentComputerScience students had a positive attitude towards their-self
learning. Compared to their countaaurts in the NFLG, the students felt more autonomous

and in charge of their learning (see Section 5.6.1). Hence, this result is congruent with the
literature in stating that implementation of flipped learning could have a positive impact in
terms of gainig higher learner autonomyChallob, 2021 Wulandari, 2017 Bergmann&

Sams, 2012, Tsai, 2019)

Additional quantitative data analysis has presented evidence that those students
working in flipped learning were able to control their learning and enjoyed the freedom to
learn on their own time and learn at their own pace, especially outside of clasdezoning
(see Section 4.6). The students in flipped learning gain more comfort and confidence in their
learning both in and outside the classroom compared to the NFLG. This was also found in the
gualitative results, as the students in the FLG presentel far more confidence, and thus,
selfautonomy by investing in external opportunities, including online materials, in
comparison to the students in the NFLG, who seemed to be powerlessly dependent on the
teacher for their learning (see Section 5.6.100k y 6S Of F AYSR GKIF G GKS
interest and their confidence could push them to learn autonomously in flipped learning by
holding the responsibility to complete learning tasks outside the classroom and then by
becoming involved in studerttentred activities in the classroom. In accordance, Crick and

Wilson (2005) have stated that confidence is an invaluable factor in students being able to
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develop autonomous learning. Likewise, smihfidence needs to be combined with control

in learning, whib together help to advance autonomous learning skNlafiati, 2017)

The following example shows the experience of the students during their learning. It
was possible for a student in flipped leargito write a note during the video and review it
prior to the quiz. If mistakes occurred, a student wouldvatch the video in order to correct
before engaging in classroom activities (FG1S3, FG1S5). It can be safely suggested that based
on the flipped éarning approach, the processes of studying online materials and being
engaged in detailed classroom activities are very much central, wHicktudents are
Y20AQFGSR G2 fSFENYysz OFly SyKFEyOS addzRSydaqQ f
flipped leaning would enable students with strategies that enhance their learning autonomy
skills. Weinstein (1987) states that autonomous learners are required to utilise specifically
designed strategies to produce effective learning management, as they are umatzdket
responsibility autonomously. In contrast, then-flippedlearning approach, which was based
on teachercentred methods, resulted in students clearly missing the opportunity to practise
strategies that could make them autonomous learners, as basedhe current finding.
Moreover, Herlina et al. (2012) added that students are generally more passive when learning
is more centred on memorising information, which results in a failure to develop analytical

learning. Correspondingly, in the current studyis evident that flipped learning seems to

N>

provide strategies for effective management @ompute{f OA Sy OS a (i dzRSy GaQ ¢

enhances their learning autonomy.

Furthermore, there are a number of contributing factors to achieve autonomous
learning, such as the creation of a strong bond between teachers and learners, as well as the
LINE BAAA2Y 2F Ly WSylLofAyd Sy@ANRYYSYylQsZ Ay &
external factor(Meyer, 2010) The current results show that the studet@acher relationship
is statistically stronger in a fligl learning environment, where the students reported that
the teacher demonstrated confidence in their abilities, encouraged students to ask questions,
and listened to students (see Table 9).1In the current study, the role of the teacher in
flipped leaning was of a designer of the digital learning environment with the researcher,
also participated in discussions, monitored the progress of group learning, encouraged
aGdzRSyiaQ AYyiSNIOGA2yaT YR LINPODARSR iv@aOlF FF2¢
learning throughout the classrooms. As a result, flipped learning can be seen as a learning
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approach that fosters the teachestudent relationship by allowing more interaction in the
classroom and by enabling technology to play a part in the learmmganment. It has also

been noted by Blau and Sharhnbal (2017) that guidance with continuous dialogue from the
teacher to the students, together with the development of collaboration between students

can enhance extensive autonomous learning. Moreoweteacher should help learners
develop their own sense of learning responsibility (Ho, 1995, cited in Han, 2014). Hence,
ComputerScience teachers should consider what has been mentioned aboregard to
developing their role in the flipped learning dg®  OK | YR K2 ¢ (KS@& 02dz R

learning autonomy skills.

Further analysis of qualitative data questions revealed how the students in flipped
learning were aware of the concept of learning autonomy (see Section 5.6.2). The participants
in the flipped learning group expressed their awareness of the differences in the role of the
teacher; more specifically, they realised that he was not merely a lecturer, and was in
exclusive charge of the whole lesson explanations that took place in the dassfbie focus
group findingsnregardtod G dzZRSy 10a Q f SFNYy Ay 3 ldzizy2Yeé aK2gS
that flipped learning has somehow enhanced their independence when lea@ongputer
Science. Students in the focus group all felt the same, stétikgr G aYe f S| Ny Ay 3
YS¢asS OFy YIylF3aS 2dzN) £ S| N¥ weilviere regpBnsitleSdr N/ 0 &
FO0SaaAy3d 2ytAYyS IyR LINBLINAY3I FT2N G6KS fSaa;
aisSLia 27F f SI Nyraspestively.S Thérgfdre, rbtyonlydmastthe flipped learning
process influenced 1 KS &G dzRSydaQ €SFENYyAy3a rtdzizy2yYezx
understanding of being setfependent learners. Comparatively, the studentsofi-flipped
learning showed howhey depend on their teacher, which was also determined following
their responses in the focus group and interview. The results clearly indicate from the
a0dzRSyGaQ NBalLrRyaSa GKFdG Ad OFy oS Slhaiate A

the proces, which has had an adverse effect on their autonomous learning skills.

In terms of the findings of the interviews, students reported that the learning process
was not empowering, and they did not take charge of their learning. For example, NFLG9
stated K | {ididdnot do much selarning because the role of the teacher is to deliver the
fSaaz2zy |yR Y& NERf Snatdiionfitle sthderdsiaddsd that tHeyihadt@ Y S ¢ ®
rely on what the teacher had to give them, to which they were gratefulhag tieemed his
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role important because he knew what was right amcrsawthe exam. This shows that the
students in the NFLG did not seem to be aware of learning autonomy as much as they
recognised the importance of the teacher as the only source of knayelelah fact, the nature

of the non-flipped learning approach and traditional teaching approach can explain the
reason behind being a passive learner. Talbert (2015) has noted that learners who are used
to traditional methods in the classroom fail to demdrade willingness to present
autonomous learning responsibility. Further, Cotterall (1995) has stated that teaeméred
methods in the classroom result in the teacher becoming an authority figure, which reduces
the ability for students to become autonamas learners in comparison to students who view

the teacher as a facilitator who can assist with their learning. Thus, a Saogiuterteacher

gK2 Aa ogAfftAy3a G2 SyKFIyOS aGdzRSydaQ S NYAy

instead of relying on trditional or lecture methods.

Overall, theseresults suggest that the students in flipped learnirgan learn
autonomously compared to students mon-flipped learning. Finally, it was clear that the
students in flipped learning were active learners in the learning environment, whether that is
through preclassroom and/or irclassroom, which as a result seems to foster their learning
autonomy skills compared t@ non-flipped learning environment where the students
appeared to be inactive. Flipped learning could be recommended to be applied in teaching
ComputerScience, where there is a need to apply a teaching approach that makes students
active autonomous leaer. Autonomous learning cannot be advanced when learners of
ComputerScience learners are not actively engaged in the classroom, while these students
commonly just copy tasks and follow procedures from their teachers if they are inactive
(Hutapea, 2019)1t has also been stated that the use of merely traditional lecture methods
failsto promote autonomy (Srisupawong et al., 2018; Schilling & Klamma, 2010). Additionally,
Srisupawong et al. (2018) have added that online learning, interaction or collaboration,
alongside problenbased activities help learners@omputerScience andevelop their levels
of autonomy compared to traditional lectures. However, it is worth mentioning that the
current study found that to have a positive impact on students learningreamy it requires
time. Students showed how they need time to adapt to a learning process which shifts the
responsibility to their direction and not to theeachers as mentioned in the focus group

(FG1S2, FG1S4). This point further reinforces how tppetfli learning approach can be
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effective forComputerScience students to be autonomous learners when applied for the long

term.

Analysing the findings of the qualitative results helped to understand how the
students in flipped learning were significantlyferent in terms of learning autonomy. There
Ad | GKSYS GKIFG SYSNHSR a4 dzaS¥dZ | FF2NRIyO:
learning (see section 5.6.3). The students reported how flipped learning was helpful in terms
of rendering them autonomes learners; the first point was that flipped learning provided the
students with some background ideas regarding th& & dexpédiadions and outcomes,
including the learning objectives and lesson plans, so that they could be more organised and
better prepared. Hence, the use of the online platform in flipped learning, that contains the
objectives of each lesson and the lesson expectations, seems to help students in terms of
managing their independent learning, which could gain them the skills of being an
independent learner. It has also been noted by Mueller et al. (2011) that technologies help
students to organise and track their learnimgtonomy. Here it can be claimed that this is one
of the advantages of integrating technology into the design opélearning, which is one
of the basic principles of its desigicLaughlin et al., 2014, Jenkins et al., 2017, Lo et al.,
2017) this affects the possibility of enabling students to practise thesrding autonomy
alAfttad LG ola Ffaz2 akKz2egy OGKFG FEALLISR € SEN
learning styles, as students can find space in their learning, where they become free to use
whatever devices téearn anddesign the way of theilearning based on the available online
resources. This result concurs w{tbhallob, 2021%hat flipped learning is particular adept at
engaging the new generations of students through their own learpirejerences, due to
GKSANI LISNE2yFf dzaS 2F St SOGNRBYAO RSOAOSax ¢

especially in learning English writing, for example.

The students also referred to supplementary elements, such as the quiz, which helped
them toevaluate their understanding as part of a novel $edirning process. Relating to this,
Lacey (2007) stated that the implementation of self/peer assessment is the most accurate
way of describing learner autonomy. Providing an evaluation tool in the fligparning
design could help the students to monitor their learning progress and determine whether
they need to review or require more time for study. It could be argued that the flipped

learning approach provides a metacognitive strategy, which allowdesitis to monitor,

24C



cornel and evaluate their learning, which can help with their learning autonomy Jloltey,
2000) This also develops the students to take an active role in their learning in educational
settings (Winne, 2010). Moreover, Gandhimathi and Devi (2016) stated that autonomy
correlates with metacognitive strategies that focus on the learning process, @apadents

for learning, and selassessment. What is more, the flipped learning approach allows
students to manage their owutf-classroom learning, which seems to provide the opportunity

for students to acquire the skills to become autonomous learners.

It is also important to note that flipped learning aims to extend the learning process
beyond the school environment, which requires the students to be committed to learning by
themselves, which could help them to build autonomy skills. This point was foutite
current study when the students reported the extension of learning beyond school time in
the flipped learning approach, which helped them to study and work by themselves. For
exampled a & -léa@ihgfwas good because | study at home and notijuste school. Also,

L addzRASR ¢6A(K2dzi | YFRG5LINEcGoiddmbESLailaytBu ROLE statd O G A
that selfregulated learning can be determined through enftclass learning; Fernandez
Martin et al. (2020) also determined that the fliph&arning activities outside the classroom

advance the ability to become autonomous.

One more advantage of flipped learning was found in the qualitative results, which is
how the availability of the learning resources that emerged could play a part i@ thelzR Sy G & Q
learning autonomy (see Section 5.6.4). This result aligns(@hhllob, 2021yho have found
that the availability of various sources of learning and knowledge is a factor for the
improvementA Yy a4 G dzZRSy G aQ | dzi2zy2Yeéd 5dz2NAy3I GKS RAAO
that it was a struggle to study autonomously in other subjects that use textbooks as the main
resource, unlike inComputer Science, where they used the flipped learning apphpa
including video, etc.; hence, they felt that they could learn autonomously. As remarked by
onestudentd S FStG tA1S | (S OKS NEGISSNR cardzbl&EghdddS a |
that flipped learning design provides a variety of learning resources for students, which
SylrotSa GKSY (2 €SINYy AYRSLSYyRSy(teT | a &adzOK
learning autonomy. The current study usedeaod in the learning process, as this enabled
students to choose what they would view, which also included the possibility of watching the

video on a repeated basis (FG1S5). Lai and Gu (2011) have specifically noted that numerous
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resources are provided tandependent learners through the utilisation of ICT, amih

multimedia, such as with the Internet. Comparatively, the students in NFLG lacked the
learning resources and were dependent on the teacher. According to the findings, the
students in the discussn seemed keen on practising the skills of learning autonomy, as
students had limited learning resourcée(,i SEG022142 lyR GKS G(GSI OKS
the required homework would probably not be sufficient in terms of providing them with the

opportunity to practise learning autonomy skills.
6.6 Students Learning Experience in Two Learning Environments

hyS 2F (KS NBX&ASFNOK FAYa ¢gla G2 dzyRSNAGI Y
learning experiences i@omputerScience learning environmentgmely the flipped learning
and non-flipped learning environments, in order to understand the differences, and
subsequently, highlight the implications of applying flipped learnir@amputerScience. The
fifth question, which was a qualitative questiotteanpted to be answered by the interview
FYR FT20dza 3ANRdAzZLIE Ay 2NRSNJ (2 KAIKEAIKG GKS
twogroupsd | 26 RAR (GKS {FdzRA KAIK aOKz22f addzRSyida
flipped learning classroom dnnondlippedf S| N Ay 3 . Gibwedes MB 2uifdat
research used a questionnaire to determine the perception of the flipped learning group
about their learning experiences. The following section will discusCthraputerScience
a0 dzRSY U a Qs ietfaudifigl d6ed (earaity experiences, how the flipped learning
experience was distinguished, the difficulties faced by the students during the flipped learning

experience, and the components of flipped learning design.
6.6.1Compute{ OA Sy O0S {(idzRSyiaQ 9ELISNASyOSa

LG A& 62NIK SEIFYAYAYy3a GKS a0 dzR Eynipate®e SA S o |
Science in two different groups in order to observe the implications of flipped learning on
d0dzRSyiaQ tSENYAy3I SELSNASYyOSad Ly G(KS OdzNNJ
learning through instructional videos that explained different conceptsdine quizzes to
assess their understanding, and online discussions prior to, which all involved active learning
activities and problenbased activities and collaborative learning. In contrast, the students in

the NFLG faced the experience of the teachér LINBFSNNBR GSFOKAy3a YS
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often a lecture method in the classroom and completed homework at home. The finding
showed that in general, the views of the students in the flipped learning environment showed
that their learning experience iGonputer Science was positive compared to the students in

the NFLG, which was clearly found in the interview and focus group (see Section 6.1); this has
also been determined in different discipline contexts, such as English, Medicine and
Mathematics by a vaety of other studies (i.edung, 2015Bates& Ludwig, 2020Zhai et al.,

2017)

Separately, the flipped learning students reported how online learning in the pre
classroom phase was a new and novel experience that improved their overall learning
experience, as mentioned by one studeatg K &G Aa RAAGAYOUADSat | 62 dzi
S fSFENYSR i K2YS @Al GKS @OARS2I ¢gRGISLK Aa 4
Another student argued thatt £ S | RadfmpuyfeBScience has become easier and fun in this
RAFFSNBYUOG ¢gFe 2F €SINYAYy3I ¢ KSNRBS5 Fhilz firdiagS & 2 dz
demonstrated that the students in flipped learning had a new way of learning and seemed to
enjoy using technology in their learning experience€amputerScience. On the other hand,
all students in the RLG felt that the learning exgrience inComputerScience was a normal
routine that they witnessed in other subjects in their school classes. Hence, the students in
the ComputerScience classroom did not go through a different learning experience from
other subjects, which may suggebfat the lecture was a common feature in their school,
(ALRowais, 2014jnentioned that the majority of Saudi schools used the same way.
Interestingly, emphasising that the teaching method had not changed since primary
education, two students, respectivelgtated thatd § KSNBE A& y2 RAFFSNBYyOS
a0K22f 3 ¢KAOK R2EBRS2yandithat ALALISAH-& {NHzSr SEKEF G GKS
Ffglrea 0SSy (GKS &aryYS &aAyO0OS 6S 46SNB Ay &SI N
different, butitisK S & (F&ZSp

It can be claimed tha€omputerScience students enjoy more in their new learning
experiences that are provided by flipped learning, which concurs with the stu(®ayiyeh,
2017)as flipped classroom learning enhanced §ud i 8 Q SELISNA Sy 0Sa (2 | dz
levels. Moreover(Jeong& GonzaleZsomez, 2016)letermined that 806 of students who
studiedComputerSciene believed flipped learnings a way to improve learning experiences.
The result of the current study also agreed with Alamri (2019), which is one of the few studies
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undertaken in Saudi Arabia, where it was foundttihe participants presented positive
responses towards the impleméation of flipped learningWhat is more, the current study
cancontribute that flipped learning can provide high sch@@mputerScience students with

positive learning experiences.
6.6.2 Distinguishing the Flipped Learning Experience

The qualitative results show that the students identified the features that rendered
the learning experience positive in flipped learning. Firsligpéd learning enabled them to
learn at home without the distraction that was often present in the classroom environment.
For example, one student praised flipped learninginthat G KS @ARS2 gl a |t g
and no one was distracting [him] whilé sizR & (FlyGH)£Secondly, the element of freedom
and flexibility of learning was also mentioned in the responses of the students who reported
that they had the opportunity to learn at their own pace from the comfort of their home.
Thus, using their own deces allowed them to review the materials anywhere and anytime,
which provided a sense of flexibility to their learning routines (see Section 5.2.1); this has also
been shown in other studig€&Gehringer& Peddycord Ill, 20t Network, 2014hBetihavas et
al., 2016)

The flipped learning approach offe@mputerScience students to develop a flexible
learning environment that enables them to learn without distractiongrieusing their
preferred devices, andanY SS4 G KS ySg 3ISYSNriaAaAzyQa ySSRa R
2F 4l GOKAY3 @GARS2a 2y &ailddRSyiaQ RSZAOSa 41
technology. One student mentioned thatL € A { S G KASY A RISK S 2A RS 20 CKy
(FLGS8); while another said:A 0 ¢+ & 3I22R yR Skaeé F2N YS G2
GFroft S 2NJ $ALGGS This®oint3Kk@vgdShat the students did not struggle when
trying to access the video using their own desgidéurthermore, onstudent(FLGS8) reported
that flipped learning provided a solution for when he could not attend@wnputerScience
class by providing online materials for him to review at homease,he was not able to
physically attend on the dayrhis point was the same as the motivation for Bergmann and
Sams to apply the concept of flipped learning, as they started to apply flipped learning in

order to allow the absent students to catch up with what they had missed in the classrooms
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(Bergmann & Sas, 2012). This is one of the advantages of flipped learning, as the students

sometimes might feel behind their peers if they cannot attend the classroom foreaspn

The students in the interview referred to the use of classroom activities as one of th
learning experiences that enabled them to work as a team and presented them with the
opportunity to learn from each other. There were students who supported this idea when
they said that their experience of learnif@omputer Science enabled them to gain the
opportunity to have more communication and discussions with each other, which makes the
classroom more interactional and proactive than was the case for other subjects; for example,
GL FStO GKFG 6S oSN GI22vaydzyR20 | SR Q@ELGE)YIK SINNS  (
addition, the results from the questionnaire relating to the perceptions of students in the FLG
supported this view, with 78% preferring the way of communication with their classmates,
and 89% of students s agreeing on the classroom being more social. In contrast, it was
found that the students in NFLG missed having learning activities in the classroom. One
student (NFLG5) mentioned that they preferred to have increased roles in the classroom in
the form o group discussions, as they did in the Social Skills course. Correspondingly, Fautch
(2015) states that traditional methods of instruction normally fail to provide sufficient time
for the presentation of content and activities. It can said that flippearieng makes the
learning environment more social and interactive, particularly within the classroom when it
allows for more interaction between students with more organised group activities, which
increases the intake of different perspectives and impeove & G dzZRSy 14 Q ONMR G A (

together with enhancing the ability to problem solfidurst et al., 2013)

Ly AYUSNBadAy3a FAYRAYyI 2F GKS adGddzRSydaQ f
to their views about class preparation or home studying. The studentseirfabus group
emphasised how the flipped learning experience changed their perspectives regarding the
preparation for the classroom. Fexample,one student from the current study stated that,

GAY (KAa GodputesadesehdassiosnSchanged mgrhing behaviour and | have

RSOSE2LISR Ayid2 | &dGdZRSYyld 66K2 LINBLIFEGERM). T2N

Moreover, flipped learning offered the students a completely different experience of

preparation for the classroom compared to their previexperiences, which is clearly shown

inthisstatementa LYy G KS LI adxX 6S RAR y2i KI @S @GARS23

GKS (SEG06221 ¥T(EGLBH, dndn hatBer drdd.] (- AF2NBES 6 A G K CDm{
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we learnt at home was new aitd(i i NI O S R (FG$S3)il8 padidildeRRésould relate

to video lectures, whickGuo, 2019F 2 dzy R G2 06S Y2NB SFFSOUAQBS Ay
in comparison to textased materials. This result from the current study determined that

68% preferred the videos instead of teacher explanations. Additionally, observed in the
d0dzRSytaQ RAaAOdzaaArzy gl a GKS AYLI aingthem dza Ay 2
to prepare for the classroom and adding attractiveness for the preparation. For example,

student confirmed thatd LINB LJ- NA LCampufegiNeo @6OG o6& dal NBFF ¢
Syzazéel 6tS S HAGEIEK BhifeCaBothér @t8dedt acknowledghat hed G 2 G | £ £ &
FAINBSwae X LG Aa az2yYSGKAy3I L gta y234d dzaSR
(FG1S2)Overall,92% of students in the FLG liked the concept of using technology in their
learning process. Hence, it can be argued that fligpadning provides students with valuable
experiences for preparatiorLiebert et al. (2016¥upport this finding, as they undertook

research with anixedmethodsapproach, which produced results that showed how students

valued preclass materials that were easy to access and utilise, including concise, organised,

and delivered content through numerous modalities.

Based on what has been mentioned above, flippeaiieng could be one of the
suggestions for Saudi teachers to provide a rich interactive learning experience for Saudi
students. One of the issues in Saudi education is that the practice procasegoreachers
is totally dependent on the teacharentredapproach, such as the lecture method. This issue
was considered in Vision 2030 for education in Saudi Arabia, with one of its aims to make the
shift by applying the studententred approach in teaching practices. Indeed, the current

study demonstrated thati KS { I dzZRA a0 dzRSydaQ LISNRARLISOIADSaA

N

flipped learning environment was positive compared to thn-flipped learning
environment. As a result, this study can be taken as an example of the benefits of the
implementation of fipped learning in the Saudi conteXgurther,with respect to the variety

of flipped learning design, SectiorB&vill discuss the adopted flipped learning design that is

used in the current study.
6.6.3 Difficulties in the Flipped Learnirigxperience

Despite the positive experiences of flipped learning reported above, the students in

the focus group raised a variety of points based on the difficulties they witnessed in some
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ComputerScience lessons. Firstly, they arguably suffered from at@md cognitive overload
caused by having to undertake homework for other courses, while simultaneously having to
always review materials from th€omputerScience subject, which sometimes resulted in
attending classes without any adequate preparationtfer expected classroom activities. For
SEFYLX S5 Al bdxglicitiydgledi vtk FG133) b&écause the teacher asks us to
watch the video even if we have other difficult homework or ex@®G1SR This difficulty
couldaffectdzLJ?2 y & (i dzR Bafide feels imlassBosh Nuhere the teacher has expected
that they come to class wellrepared to continue their learning by being involved in the
activities.Indeed, the review of certain subjects GbmputerScience, such as creating and
designing multimedia, requires high effort from students to gain the knowledge and skills that
help them to become more involved in classroom activities. This requirement effort, though,
could conflict with the requirementsrém other subjects, which can prove challenging for
a0dzRSyitad ¢KAA LRAY(G KFra taz2z 0SSy F2dzyR AY
76 % felt that flipped learning required more dedication than traditional learrimgeased
workload for stueénts has been shown to correlate with associated-geess learning
FOGAGAGASEAE OYKFIYy2@F SG |f®dX wnanmp0OT GKS OdzYc
courses can overwhelm students and cause stress. It was also stated istulgtthat
students areoften presented with an unmanageable amount of ymtass work, which proves
detrimental upon iaclassroom engagement, and thus, reduces the effect of flipped learning.
However, there are studies, such as by Mattis (2015) that indicate how accuracy irscrease
and mental effort decreases through the implementation of flipped learning. Therefore, a
teacher needs to measure the time and effort that students exert on thekgtass activities,

in order to maintain the flipped learning approach (Khanova et @152 this could

potentially help to keep the students from suffering mental and cognitive overload.

Other difficulties showed that the instructional video was not appropriate for all the
topics, and it was suggested that it might be better to sometimeikive as a postlassroom
GF&1 FFAGSNI GKS (S OKIND & 208 LEE | yAl{ GSA 20y2d | GRRRNJ (SKE
Computef Sda2ya tA1S GKS [AydzE AYGSNFIF OSazx 46KAOF
NB @ A4 $). Thisan provide adwie to the teacher in order to be able to evaluate the
design regularly, particularly the prassroom phase, which can help to improve the design
RAZNAY 3 (KS aSYSalidSNE® | 246S3SNE -classi@om acvityy 3 (1 K S
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might not agreewith the concept of flipped learning (Bergmann & Sams, 2012; Hamdan et
al., 2013; Abeysekera & Dawson, 2015; Voronina et al., 2017; Kardlgulwgt al., 2018);
where the aim is for students to initially acquire the knowledge at home, and subsequently

to come class for active learning.

The students reported experiencing technical issues whilst stud@ogputer
Science, which in turn seemed to affect their learning experience. For example, they claimed
that the usability of the online platform on thegtevices was not that effective, adding that
GKS fle2dzi 27F NakeBQ 2RAR yy52 ALJ 4 AINJ2 NS 2y (GKSAI
that only the video element was working well, while for the other elements, which they had
to access through theiaptops, such as quizzes and online discussion forum, they were not
working properly. As a result, this problem would affect the students learning experience in
flipped learning; these difficultiesouldexplain the findings that only 51% of flipped leagin
students prefer to use flipped learning with other courses (see Section 4.8.1). This issue could
F¥FSOG yS3alrarogsSte 2y &0dzRSydaQ f Sd!INyaky&EP N E L
I'1 cel € PN&oughm aetmay,, 2017¥ound that problems with technology, including
accessibility, and personal competency can also result in students experiencing gésllen
within flipped learning Therefore, the teacher who would like to apply flipped learning should
assess the technolodgols and evaluate the use of platforms or tools on different devices to
examine the applicability of the platform, and to make the intervention if improvement is
required,which avoidghe issues that can threaten the success of applying flipped learning
In Saudi Arabia, there is support for teachers to overcome digital issues in their educational
practice, which could help teachers who apply flipped learning to use this support for better
implementation of flipped learning by minimising the challengdtero incurred with

technology.
6.7 Flipped Learning Design

One of the current research aims was to provide and test a design of flipped learning
derived from a review of the literature, the flipped learning design in the current study was
based on the priciple of social constructivism theory and Bloom's taxonomy. The design
employed content elements: an instructional video, online quiz, online discussion, PBL and

collaborative classroom learning activities; these elements were also used in the literature
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(Kim, 2017Wang, 2017Yough et al., 2017Figure 6.1 shows the adopted flipped learning
design in the current study, where the focus during the-pl@ssroom phase is based on
hierarchy, memory, and comprehension. Correspondingly, social cmtisism theory,
within zone ofproximal development, is implemented during the grlassroom stage, where
learners who learn more quickly do not have to watch video content, as they are already able
to understand the particular content and factors (Ch@0,16). Comparatively, during the
phase of iaclassroom, the level is increased, as the focus is directed towards application,
analysis, evaluation and creation. Additionally, during the process of flipped learning,
scaffolding is implemented, as this prdes a base for support in the form of guidelines,
videos, and online discussions with pedtsrther, social constructivism theory is used within
the classroom environmerfor students to gain the opportunity for social interaction, as the
prior acquired kowledge before the class enables collaborative and PBL activities to take
place, which develops social interaction in the classroom. The current study, however,
collected data via a questionnaire, interviews and focus groups to evaluate the design and
undSNEB GFYRAY3 (KS addzRSyGaQ LISNARLISOGAG®SaAa | o62d

could also develop the content elements that are used in the design.
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Figure 61: Adopted Design of Flipped Learning in the Current Study
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Consequently, the flipped learning students were asked via a questionnaire to rank in

order the elements that were the most effective for their learning in their opinion (see Section
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4.8.2). According to the findings, it can be observed that the instmativideo stood as the
most effective element. The students ranked other elements as follows: the second most
effective as classrooms activities, while the third was ondjuigzes The students, however,
ranked theonline discussionsvhich they had to cmplete, as the least effective element in
the design of the flipped learning approach. Further, the following sections present the
discussions of more findings, in order to understand the potential of flipped learning design

componens as used in the curng study.
Instructional Videos

One of the important elements in flipped learning is the instructional video, which
helps to expose the student to important knowledge that assists them in their learning
process in the classroom. The students rankedvidleo as the most effective element in the
flipped learning design, which is consistent with other studies,(Sohrabi & Iraj, 2016;
Santikarn & Wichadee, 2018). This demonstrates that students generally believe videos
enhance their learning, as videecorded lectures enable them to better comprehend the
content. The current study asked questions to the students during the interview and focus
group in order to understand more about their preferences for instructional video. The
students stated that thdength of the video was reasonable, which was approximatedy 5
minutes. The students in the focus group also agreed that the length of the video was suitable,
as stated by one studeni Y2 a0 2F (0KS @ARS2a& 6SNB ¢ 2N 1 °
Y S #G162). Explaining why thisleoduration was helpful, the students stated that a short
length clip was good to increase focus and follow the content, which can be clearly seen in
this statementa 4 KS f Sy3idK 2F (GKS @ARS2 gtiodtome@2R |y
O2y (i&giBM0O® LYRSSRI &aK2NIi fSy3aikK @GARS2a KSft I
and to reduce cognitive loa(Brame, 2016)It can be said that employing short gl that
focusing on facts and concepts easy for students to follow and to keep them engaged with

the content.
MostdA RS2& dzaASR Ay G(GKS OdzNNByd addzRe dzaSR
In the interview data, the appearance of the teacher ire thideo was mentioned as

important, as it allowed students to understand body language and facial expressions; for

example, one participant stressed thati KS @A RS2 2F Y& GSIFOKSN g1
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understand his expression and hand movementa.$ny SNF £ = L LINBEFSNJ GA RS2
face shown, otherwise it would be boring 6 C[ Dp 0 ® ¢ KA a LIRAYG ¢l & ad
discussion in the focus group, with one studentsaying: € A1 S ¢l G OKAyYy 3 (KS
with the facial expressiony R KIFyR X LG A& o0SGGOSNI GKIy 2dzi
a &2dz OFyyz2i aSsSSs (F6K3). ThisgempHaiisksihdwiraporiarg thedvisué
FaLS Ot ouSIHOKSNRa LINBaSyOSo Ay GUKS @OARS2 RSa
language, which have the potential to stimulate students. In a different study, students
negatively remarked that their teacher was unavailable during video lectures, and the videos

were too long, which sometimes were split between two classes, and thagased the

2P0SNI ff K2YS@2N] S@St 6{OKdzZE GT SiG FfdX wAamn
faces in video instructions, with students reporting that the lecture experience would improve

when the face was seefKizilcecet al., 2015). Correspondingly, social cues were seen as
beneficial to a multimedia document, as they would help to instil social responses, and
develop a clearer process of knowledge acquisition and learning quality (Colliot & Jamet,
2018). Therefore, th current study recommends that a teacher@dmputerScience should

apply flipped learning with engaging videos that ensure the students watch and engage.

The students offered some suggestions that could make the video affordance more
interesting for themand to ensure that they would engage with it. For instance, using
animation videos was mentioned as another format of a video, along with the use of an
infographic resume postideo. This can be seen, for example, in the following statendert:
wishifttS @ARS2 0SS RSAAIYSR 08 dziAy FLGLY Anvthedl A 2y 2
NEO2YYSYRIFIGA2Y gl & F2NJ 0KS GSIFOKSNJ G2 Fai lid
thought processes and keep them involvéd¢ KS (S OKSNJ O2 dzf Rfion T2 NJ S
halfway through the video for us to think about. This would encourage us to study more to
ARSY UATe (BLKGH. Addffianall$ sie students in the focus group expressed their
preferences to use synchronous videos instead of recoded video$egsatlow them to
benefit from live interactions with their teacher. For example, as one participant mentioned,

GL LINBFSN 2 KI@gS GKS Oflraa tA@S G I aLISOAT
lj dzS & {FE&2SY)E

Similarly, the studentm the interviews expressed their interest in having live classes,

where they could interact and communicate with their teacher. For example, one student
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called for blending between live learning with recorded learning (live vs recorded); another
interviewee mentioned about the importance of receiving feedback on the spat: K S f A @S
GARS2 ¢g2dzfR 0SS Y2NB |GGN)Y OGAGS T2RIGESThiXx LG |
finding demonstrated that the students were hoping for online classes that enabia the

have live interactions with their teacher; this suggestion can be considered by the teacher
0STF2NE |LIWX &eAy3d FEALIWSR €SENYAYIT GKAE gAff
videos (Guo et al., 2014). It is then possible to offer them a&tyadf designs to ensure that

all the students engage with videos, as different instructional designs could add value to
flipped learning; although this could result in overwork for the teacher (Sage & Sele, 2015;
Wanner & Palmer, 2015). To overcome thmaltenge, it can be suggested to encouraging
ComputerScience teachers who apply the flipped learning approach to share their learning
resources and provide a library that could help teachers to provide their students with

different formats of instructionhvideos.
Classroom Activities

The second component in flipped learning that was ranked by students is the
classroom activities. From the findings, it appears that the students enjoyed the classroom
activities they were offered, especially when using teabgy applications, such as Plickers.

In the opinion of one participant in particulag, t KS Of F aaN22Y I OGA DA (A
SALISOAL f f @&nddt [ tAAON B NBA KEGE € | OGA DA G NFRGEGH. ThedzOK t
teacher in the current studysed Plickers as a technological tool for some classroom activities,
G23SGKSNI gA0K a0dzRSyGaQ FTSSRolO1XZ 6KAOK KI a
classroom activities in flipped learning more interesting experiences. Indeed, previous studies

that have applied such technologic tools in classroom activities found it makes the classroom

activities interesting (Thomas et al., 2016; Mshayisa 2020).

Moreover, in relation to classroom activities, the students brought up the concept of
collaboration a working as a group, which was helpful and interesting for them, as reported
by FLG6a L f A1S GKS ARSI Ca@nputedadkslywiiese All ohthe teAMlBelizlJda 2y
SI OK .2 &iditidE the students claimed that the classroom activities enalied
teacher to evaluate all the students, which seemed more effective than before when the

teacher would ask random questions and limited students would be assessed and scored.
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From the findings it is clear that collaborative activities have led studengmin a sense of

Al GA&ATFEFEOOA2Y YR KFra SylrofSR GKSY ( SeitdlSOSA DS
et al. (2020¥ound that the students ilComputerflipped learning presented positivity in their

learning following collaboration during class time,igfhalso develops the ability to enact
teamwork and share contrasting perspectives with other students; this also increases
communication with the teacher. Indeed, teachers are better situated to offer support

through a flipped learning environment, as greer studentgvan Alten et al., 2019)

Flipped learning aims to provide additional time $tudents to engage in interactive
in-class activities, which is deemed to be active learning (Haak et al., 2011). The findings from
0KS OdzNNByild &aiddzRé RSY2yadNXaGS (GKFG LINPOJARAY.
learning experiences. The studenh the focus group also revealed how much they enjoyed
teamwork and to complete tasks collectively in t@emputerScience subject. To the delight
ofonestudentd g2 Ny Ay3 (23SGKSNI+F&a + GSFY 61 a OSNE
interestingvide ' 02dzi Yy I GdzNIF £ OF (I adiONEMIKBSE LINERR dfDiA A \AEl
avideo activity¢ KSNBE S| OK 2yS 2F GKS GSIY (R&8.d8heKA & o
students added that the classroom activities provided them with a challenge, whicldpdovi
them with a sense of achievement upon accomplishment of these activities. For example,
FG1S3reportedth@t 6 SQR KI @S | FSStAy3a 2F 4dz00S&a 2y OS€
while another mentionedthaft 4 S OKSNA a8 KSR & 2 Y&he@ive dll wodkgdd A y 3 |
KFENR (2 FAYyAaAaK 0SF2NB GKS 2GKSNJ INRBdzZL) X [} ad
design a full blog with different topics, and it challenged us to fini€hinl & a(FGLS2Y. § €
can be said that PBL and collaborativetiaties, especially when accompanied with
challenging tasks, can be a source of inspiration for the students in flipped learning and can

instil a sense of achievement.

Providing students with challenging activities, such as proddased and cooperative
FOUAGAGASEAS INB FIFHOG2NB 2F (GKS FfALIWSR €SI Ny
agreed with other studiesi.e. Chao et al., 2015; DelLozier & Rhodes, 2017). In a different
study, students who studied in a flipped learning environmead higher levels of motivation
to work collaboratively and engage in classroom activities when compared to traditional
classroom taught students (Strayer, 2012). Hence, it can be claimed that classroom activities
in flipped learning design i@omputerSciaice courses can be more effective when active
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learning activities are provided, such as collaboration activities and prebtévwng activities;

this claim is supported through the results of different studies, althangiegard todifferent
disciplines Roach, 2014; Kim, 2017). Jensen et al. (2015) adds that active leantiagsn
activities are vital to a flipped learning setting in order to make the learning process more

engaging and productive in comparison to ractive learning activities.

The curent study, however, found certain disadvantages that occur with classroom
activities. Firstly, there was inadequate classroom space for the students to work in groups,
asreported byonestudent L RAR y20G fA1S (G4KS YS&daceachf | 442
20KSNI X 2SS R2 y20 KIF@S (KS alL)ES2).Fartheddhe R 2 dza
students mentioned that the level of noise in the classroom was unbearable, which acted as
a distraction and an impediment in terms of rendering the aless space for group
activities. Accordingto FLG3 a 4 KS Of F aaNRB2Y gl a (22 y2Arae |
0S0ldzaS 27T . Ndo&heléss) tha daksiiohns @céommodated 37 students, and it
seemed difficult to divide them into groups withowausing such a disadvantage. This
challenge is one of the obstacles to the application of active learning, which was found in
different studies (Niemi, 2002; Aksit et al., 201Bhese kinds of difficultiethough can
account for one of the flipped leammy challenges that face teachers, and it needs
intervention from the school administration to consider the class size, in order to help the

teachers overcome this challenge.

In addition, one of the students faced the additional burden of the group members
O2YAy3d (2 Ofl daSa dzy LINM whsNiBicikbwhendnot NiBstuitentdi SR 6
came prepared for the practical activities because sometimes half of my group did not prepare
FYR YIF1S GKS GFail RAFTTFAOMA G wt2aldtdidktBe abtiBigi & 2 F
Fo2dzi dzaAAy3a [ AONBhTTAOS. liideed, drielcinfenge in flippedl 2 F
learning was mentioned in previous studi@s regard to students coming to classes
unprepared, which affects the overall learning proctssthem and their classmates (Chen,
HaMcT ! fmn%l KNYYASZ HaAaMpT YAYSE HaAaMTO® LG &aSSya
ensure that all students come prepared for classes in order to avoid facing any further issues
during the group tasks. Thaurrent study did train the students about flipped learning prior
to applying theprocesswhile the teacher during the experiment encouraged the students to

complete the preclassroom tasks, which seemed to reduce the difficulty levels. Therefore, it
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can be suggested that the teacher could track the students when theyolognd their
LISNF2NXYIFyYyOS Ay (GKS 2ytAyS ljdAl Tl Sazr 6KAOK 42«
What is more, it is possible to train the students in relation to flipped learnmbexplain the

process at the beginning of implementation that can help the students to be aware of the

importance of preparation for their progress in the classroom.
Online Quizzes

The students reported that online quizzes in the flipped learning ddstped them
to review their understanding of the lesson, as shown in these stateménisK S diigzésA y S
Ffft26SR YS (G2 GSald vYeasStF | yR RJADRMSHHEA 7 yIR
onlinequizzes were shortand effectiveand T2 NY SR YS AT L y(BLSB. Y2 NB
BesidesStudent FLG&dded that comparing online quizzes to the unit review questions, by
undertaking a quiz for each lesson, was more effective and helpful in terms of determining
his areas of concermiorder to address them (0 K S dquiy bekpgfl $oo much to identify
GKSGUKSNI L dzyRSNRGIFIYR GKS fSaazy X LG Aa oSidi
because with online quizzes, | review the questions for each lesson, and it is easktizan to
GKSNBE Y& ¢Sl 1ySaa Aa a2 0GKIFG L (FUIGER 2dzi K2 g

One of the students in the focus group supported the idea that quizzes improved his
ability to evaluate his understanding lesson by lesson; he confirmeddhiat: kh@wawhich
lesson | can understand, and which one needs reviewing by using the quiz, which shows me
Ye fS@St T2R61S4). Jliis findBg éokejates with the results presented by
(Bequette, 2019)who shaved online quizzes to motivate students to review their learning
material. Moreover, the finding showed how the use of online quizzes for each lesson proved
to be a good component in the flipped learning design by enabling the students to monitor
their own progress. Overall, the addition of quizzesflipped learningseems to positively
I ¥FFSOG aiGdzRSyiGaqQ fSIENYyAy3a SELISNASYyOSas 6KAOK
the effectiveness of the quizzing effect in the design of flipped learmadinopoulou&
Sampson, 201 Peterson, 2018Del ozie& Rhodes, 2017)t is also consistent witSpanjers
et al. (2015)who found hat using online quizzes lmended learningncreased attractiveness

and effectiveness levels.
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Even thoughmost students seemed to relish the idea of flipped learning and were
aware of its effectiveness, some students had a different view. For exanyi®, $tated that
setting a deadline for the online quizzes made him feel under pressure. He suggested
removing the deadline element in the quiz to allow the possibility to study wives about
missing out on the quizzes. In addition, the students propaseldiding more features other
than just the multiple choices, as it limited their response options. The students also needed
to use a different form of a question to allow them to write a detailed answer and help them
express their understanding, aswelldi NBX OSA PGS GKSANI S OKSNDa |

Q)¢

finding shows the possibility to reduce the effect of using the online quiz in a flipped learning
design, and thus, th€omputerScience teachers could consider these two points when using
quizzes ira flipped learning design. Sun and Xie (2020) note that quizzes may provide students
with the motivation required to engage in studying prkass. The current study showed that

the variety of forms of online quizzes and the flexibility of the deadlinentméggage the

students and improve the effectiveness of online quizzes.
Online Discussion

Previous studies that have used online discussions in flipped learning did not examine
the benefit of using it in the design (Aidinopoul&uSampson, 2017; Kim, 2017; Wang, 2017;
Yough et al., 2007 Thecurrent study found that online discussions were ranked as the least
effective element of the flipped learning design. The findings showed that the online
discussion in the flipped learnirdesign received criticism from students in the focus group
and interview sessions (see Section 5.7.4). The first criticism referred to the delayed responses
in the discussion, with one participant complaining th@atl. L2 a4 | |jdzSadAz2y |
hourso dzli y2 2YyS | yasSNE YSI (FLEBS tiis iakdlso inedtiori2& S NJ |
by another studentt L dza SR A G G6AO0OS IyR GKS NBalLkryasS i
'y R UKS (FUiG). T Badbeen shown to be a common issue for virtugdgthat

rely on participants to sustain their progress (AmieHamburger et al., 2016).

Accordingly, the students also added that the teacher was not always available online
and that they needed him to be involved in the discussiot: K S (i S| CsKoSdgépohda | SR d
G2 SIFIOK 20KSNE o6dzi KS RAR y20 L2aid 02YYSyila
dza Ay Ol asS y2 2ABGES3IRIBIEy(2PIYRIBARStrated thalziudents start
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to feel ignored and are less willing to contribute discussion when an instructor/teacher
displays minimal involvement in the online discussions. The role of the instructor/teacher is
vital in the same manner as a fateface classroomidcussionComer& Lenaghan, 2013)

The current study presents evidence that the presence of the teacheeiorthne discussion
within a flipped learning design is paramount to encourage the students to participate, with

students being provided with constructive criticism and/or suggestions from the teacher.

Finally, there was a technical issue mentioned in the findings, which is that that the
dzaS 2F (GKS F2NM¥zY da | F2N)¥Y 2F 2yfAyS RAA&AOdzaa
responses. For example, one interviewee claimed thatizi A y 3 (s K anBradiizy A
gl & X -BibeEES3).2rhisNinding concurs witmichaiHamburger et al. (2016vho
added that technical failures within online systems can result in situations where students do
not have a choice but to merely atteddy’ G KS Wol O]l ANRdzyRQ® ¢KSNBT
O2Yy&aARSNI gKAOK (GeL)lS 2F 2yt AyS RA&aOdzaaAirzy O2d
study found some suggestions from students that could make their online discussions more
interactive, which cold help to overcome the limitations mentioned above. The students
stated that they preferred to have an interactive online platform using an application, such
Fad %22Y 2N 2KFGa! L) F2NJ 6KSANJI RAa0Odzaairzy FyR
responsesd2 S ySSR G2 KIFI@S GUKS RA&aOdzaarzy |FyR ¢S
2 Kl d&alL) X LG Aa oSGGSNI OKFyYy FFOOSaaay3a (GKS L
g AGAY 3T F2(RGIB2.NBalLRYy

ax
(j))

6.8 Chapter Summary

This chapter hadiscussed the findings of the current mixetwthod research in order
G2 FRRNXaa GKS NBaSkNOK ljdzSadArzya GKFG T2
engagement and learningutonomy in Computer Science. The analysis of both the
guantitative and qualitave strategies were taken together, detailed, and correlated and
compared to corresponding past research. From the discussions, flipped learning was found
to be an effective teaching approach that can impro@emputer{ OA Sy OS & (dzRS
achievement leveldt was also suggested that flipped learning experiences, including the use
of instructional videos and the use of online quizzes aseselfuation tools, which also
SYKIFIyO0S aiGdzRSyiaQ LISNF2NXYIyYyOSd CdzNII KSNY2NBX
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play a role in terms of motivating students to learn. The flipped learning was found to develop
better competence, autonomy and relatedness, and thus, student motivation levels increase

based on selfletermination theory.

In addition, the potential of fiped learning to be able to overcome the issue of
a0dzRSyGaQ | OF RSYAO Symhfipfed Bafning wiak shwn :@xdzNNES R
chapter, as the learning process of flipped learning and the role of the teacher in flipped
f SEFNYyAy3 KSEL)I 42 AYLINRGS adaddzRSydaqQ I OFRSYAO
the findings demonstrated how the students inetHlipped learning setting were more
autonomous than imon-flippedf S Ny Ay 3> gKAf &G AG gl a faz2 &ack
learning skill can be advanced through a flipped learning environment. Further, the last
research question that was addressedlated to Computer{ OA Sy OS & (i dzRSy i aQ
experiences in the flipped learning andn-flippedlearning environments, which focused on
what distinguished the flipped learning experience compared ntn-flipped learning
experience. Finally, there was amamination for the design of flipped learning used in the
current study, which allows the researcher to draw a suggestion design of flipped learning on
the recommendation section. Therefore, the current study claimed that the flipped learning
environmentcan improve the Sau@Gomputer{ OA Sy 0S &G dzRSyiaQ | OKASQD

engagement and autonomous learning.
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Chapter Seven Conclusion

7.1 Introduction

This chapterhas aimed to detail of the mainresults from thequantitative and
gualitative methods for thespecificset of research questions. In addition, the contributions
of the current study regarding the implementation apfted learninghrough international
literature, and specifically in the Saudi contextjll subsequently bediscussed. The
implications of the study findings in terms of knowledge, students, policymaker®aoklers
will be emphasized. The limitations of the current study will be discussed and the

recommendations for future research wallsobe explained.
7.2Summary of the Study

The current study attempted to investigate the possible impact of flipped learning on
Computer Science students in Saudi Arabian high schools. Flipped learning could be
considered to be one of theostinteresting topics in the field of educational technology that
has gained attention, and it is recommended to be used in higher education, assvielakh
forms of formal education. However, there is a need for more rigorous studies to examine its
0SySTAaila 2y aidzRSyidaqQ tSINyYyaAy3d SELISNASyOSasz
orientation in Saudi education with the Saudi Vision 2@3&pply a new direction of teaching
methods, particularly those integrating the technology and the stuetaritred approach. In
addition, the important aspect of teachiri@omputerScience required the teachers to employ

attractive teaching methods that sare the students have valuable learning experiences.
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Thus, the aim of the research has been to examine the impact of flipped learn®groputer
{OASYOS aidzRRSyiaQ FOKAS@OSYSyda IyR G2 ARSY(
motivation, engagemeirand learning autonomy. It has also focused on exploring the benefits

2F GKS FEALWISR fSENYyAY3I | LIWNRBEFOK F2NJ {F dzRA
experiences. Even though flipped learning has started to become popular due to it promotion
through social media, limited evidence remains, andhe context of Saudi Arabia. The

current study has aimed to focus on developing future contributions in the field of education
technology in Saudi Arabiand whether flipped learning is able to be coreield an

innovative pedagogy that provide @ositive learning experiencir students and whether

aldRSyGaQ | OKAS@SYSyltas Y2GAagridAaz2ys Sy3al 3sSysS

Flipped learning consists of two phases, which are thecfassroom and Htlasroom,
and the utilisation of only one source of data would restrict the study from gaining a better
level of comprehension of flipped learning. As a result, a concurrent embedded -mixed
method design was used in this study, while employed a egigserimenal design was also
implemented, as the intention was to measure how flipped learning would impact upon the
learning experiences of different students through a comprehensive comparison between the
control and experimental groups. This provided the reskarcwith the opportunity to
determine the contrasts and comparisons between the-paad posttest outcomes for
aGdzZRSyidad® LY FTRRAGAZ2YS GKS NBASI NOKSNI SYLX 28
perceptions towards their achievements and performani two learning environments. In
FRRAGAZ2YZ GKS [[dz2SadGdAz2yylrANBa KSELISR G2 RSGSN
engagement and learning autonomy in two learning environments, as well as highlighting any
differences. Furthermore, the resedrer employed the interviews and focus group as
gualitative methods to gain an-depth understanding of the impact of flipped learning on
Saudi ArabianComputer Science students in terms of their achievement, performance,

academic engagement, motivatiome learningautonomy:.

Both pre and posttests were used to collect quantitative data and provide
YSIF&adz2NBYSyGa 27T achiévdaie@ Fepaiately, iths qussticiinaige Focused on
ALISOAFTFAO (1Se FaLlsoday &aidzRSy imatigatioh, @dadedi@S Y Sy U
engagement; and learning autonomy. These were combined with a further analysis in relation
G2 GKS SELSNAYSyYyGlIt 3INRdzZIE & GKS &aGdRSyiaQ
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addition, interviewing a total of 18 students,twi9 in the FLG and 9 in tiNFIG, while there

were 10 students in the focus groups (5x2 groupk)teover, thematic analysis was taken of

the qualitative data in order to investigate how the flipped amah-flippedlearning settings

were implemented and progressed. This was undertaken in a high school in Jubilee City, Saudi
Arabia from the 25th of Agust to the 18th of November 2019, with a total of 37 participants

for the flipped learning group and another 37 foon-flippedlearning environment.

The pre and posttests, together with the questionnaire, sessiiructured interviews
and focus group mduced results that showed how flipped learning would prove to act
L2aAdA@St e dzlry addzRSydaqQ tS@gSta 2F I OKASQO:
Fdzi2y2Yeéd ¢KS NBadzZ 64 KAIKE AIKGSR ddKFdG GKS a
in compariso to NFLG, and specifically for the ptstt. Additionally, the questionnaire
LINE RdzOSR NBadzZ 6a GKFIG aK2¢6SR K2g addzRSyidaqQ
performance were of a more positive nature in the FLG group. Flipped learning was also noted
following the qualitative results to increase performance levels for studeviie study
Computer{f OASYOS® a2NB2@SNE addzZRSydaQ Y2GAQFGA2Y
answers from the questionnaire generally provided data that the FLG students were
motivated than in the NFLG. Retassroom work and preparatiofearningenvironment,and
the importance ofComputerScience subjeatould also augment motivation levels, which
KStLISR (G2 FyasSNI GKS aS02y R NXartng dddromyj dzS & G A
which is the focus of research questions three, was shown to increase following a flipped
learning environment. The findings also highlightbdse studentfrom the FLG commonly
feel positive about autonomous learning, and an understagdaf the skills required to

implement and develop it.

¢CKS 1ljdz2SadA2yylFIANS ¢l a dzaSR G2 YSIFadaNB ai
flipped learning environment, which was more positive compareaddao-flipped learning.
What is more, the overall learning process in the FLG, as well as the role of teacher and his
interaction with the students helped enhancidg( dzR &ngaigéntent. However, certain
students found it challenging at times to engage with the flipfegadtning process, especially
in relation to online discussion participatioithe current study has also attempted to
RSY2y&aiNI S K2¢ &GdzRSyiaQ SELISNASyOSa | NB
Accordingly, the students from the FLG noted a higherlle¥/gositive results when using
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technology inComputerScience courses, while they also felt that more freedom and flexibility
was evident in their learning, with students reporting greater potential to learn at their own
individual pace when they were Bbto learn from home. It can also be noted that learning
Computer Science in a flipped learning environment allowed the students to increase
communication and discussions, which helped to progress the classroom setting into a more
interactive place. Thetsdents from the FLG, nevertheless, remarked upon certain technical
issues while studying thei€Computer Science courses, and thus, prove to be negatively
effectual upon their learning experiences. Meanwhile, some students in the FLG would add
that they wauld feel pressurised personally to study individually at home, especially when

other subjects required attention and work.

Finally, the current studwadopted a flipped learning design, which is based on the
principle of social constructivism theory anfl B 2 Y Q& (| E 2 y pree@assroonk SNB G
basedactivities for the remembering and understanding levels, and for thelaasroom
stage, were based on activities at the level of the application, analysis, evaluation and
creation. The design employed contezléments such as: instructional videos, online quizzes,
online discussions, PBL, and collaborative classroom learning activities. These findings above
AK26SR K2 (GKAa RSaAIYy ¢2dz R FFFSOG LRaAGADS
the utilisation of videos appears as a vital element in the design of flipped learning, with
students reporting it as the most effective element in the design. Most of the videos used in
the current study were short in length, which was reported by the studentsadaantage.

There were also suggestions from students to have a synchronous lesson, instead of the video
or use animation, which could attract them more. The online quizzes and classroom activities
were reported positively, where online discussions reedigriticism from the students, as

the use of the online forum wasot appropriatefor them.

Eventhough there is an inference in current research that shows the gains are directly
associated with flipped learning, it may be possible to infer that tiegassociated are not
necessarily related to flipped learnintn fact, itcould be associated with the educational
practices provided by flipped learnipguch as the use of technology, greater effort from the
teacher, shared learning goals, or allowstgdents to do something different in their learning
processwhen compared to the traditional classroom. It coubeg assumel that the effect
occurs with the use of instructional videmsteadof lectures or the change of the role of
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students in the classroom when they have more timebtcome involved in activities.
Subsequentlyfuture studies should attempt to determine the effect of flipped learning as an

approach, and investigate which practices payajor role in the effect.
7.3Research Contributions

The currentstudy provides findings and a methodology that contribute to originality
in the field of research Similarly, it may contribute to théeaching methods suggested in
Saudi high schos)where there is a need for more studies to keep up with a big change of
Saudi education which based on the Saudi Vision 2030 and the two big aims is integration

technology in teaching practice and adopted the studecgatred approach.

This study has providesvidence to demonstrate that flipped learning is beneficial to
AYLNROAY3I &0GdzRSyGaQ tSENYyAy3d SELSNASyOSa:x
achievement, motivation, academic engagement and autonomy in learning. Indeed, the data
from the questionnairg interviews and focus groups showed that learning which includes
technology together with a studertentred approach is effective upon tlaehievementof
high school students in Saudi Arabia; while it is also helpsotivate them to engage with
their individual learning, when compared non-flippedlearning. Additionally, prior research
from subjects such as English have highlighted that flipped learning helps students to become
more autonomous (Tsai, 2019). Similarly, therent study has provided evidence that flipped
learning helps high school students@dmputerScience to improve their autonomy skills for
learning. Nonetheless, there has not been any study found from the analysed literature that
F20dzaSa 2y ppedilanRifyyand Me afaricement of learning autonomy in
ComputerScience, even though the current study presents findings that show traditional
methods of teachingcomputerScience to not be very beneficial to Saudi Arabian students.
Accordingly, the cuent study advocates the use of flipped learning to improve upon
traditional methods and progress the achievement, motivation, academic engagement and

learning autonomy levels of students.

¢KS OdzNNByil ailidzRéQa TFAYRAY Jtaratude oy flippgdlG Sy G A I
learning in high schools and develop the theory in a Saudi Arabian context, as prior studies

have been based outside of Saudi Arabia (Graziano & Hall, 2017; Shaffner & Hyland, 2017,
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Cukurbasi & Kiyici, 2018; et al., 2020)is study bs shown, though, that flipped learning has

been implemented in Saudi high schools and has proven beneficial to the Saudi context, and

for teachers ofComputerSciencan particular,who have reaffirmed that a studesrgentred

approach to teaching isben€fik  f G2 GKS &addzRSydaQ €SI NyiAy3
study provides an adopted model of flipped learning that suggests a flipped learning design
0oFaSR 2y a20ALft O2yadNHzOGAGAAY (KS2NEB | yR . f
the educationapractice that the teacher could follow in the pogassroom phase and the-in
classroom phase. The model helps the teachers and the students to understand their roles in

the learning environment. The use of digital tools such as videos, online quizzeslarel

discussion was also found to be good practice for the students to help them in their
autonomous learning, and to motive them to learn. Accordingly, the study identhese

videos and online quizzemre the best practices in the flipped learningsign to enable

students to progress sedfivaluation. The whole process of a fmlassroom helps students to

become involved in interactive classroom activities, such as PBL activities and collaborative
activities, which was also found to positively affécti dzZRSy G4 Q ¢ S Ny Ay 3 SELIS

The current research has provided practical contributions, as well as the theoretical
ones, with the practical contributions showing that flipped learning can potentially benefit
high school students studyingomputerScierte in Saudi Arabia. It could even be possible to
contemplate the introduction of flipped learning for students prior to their formal learning,
which could be achieved through workshops, for example. This would enable the students to
become familiar with tk flipped approach and advance the studeeintred learning
approach. What is more, the students could be trained to comprehend content accessibility
and their own roles in the process of flipped learning. This would ultimately reduce the
potential for unfimiliar students to alleviate any challenges when faced with a new scenario

of flipped learning.

Furthermore, the previous literature has highlighted that rigorous extensive empirical
research is required into the benefits of the flipped learning approaststudies have mostly
focused purely on quantitative data, and failed to provide evidence from qualitative research
(Karabulutllgu et al., 2018)Previous studies have generally also utilised only a single form of
methodology, although others have usedxedmethodsin data collection, which include
surveys and/or interviews, as well as analysis of documents in order to evaluate how flipped

264



learning is beneficial to students. Nonetheless, there remains the requirement to develop
additional research throughmixedmethods as this will provide a better level of
understanding of flipped learning as an innovative approach to teaching (Bishop & Verleger
2013a; Jdaitawi, 2020)he& current study also contributes methodologically, asdopted a
mixedY SGK2R&Q F LILINRIF OK (2 SELX 2NB GKS gl feast
better holistic view othe concept. The quantitative and qualitative coimation in this single

study has helped students to provide more data on the extent, why and how their learning

may be impacted by a flippddarningexperience.

The contributions from the mixethethod approach, though, have been combined
with a quasimixedmethods design that included a comparative study of flipped ao-
flipped learning settings. This enabled comparisons to be provided from the sample groups
following the application of flipped learning, as the two groups were analysed for their
similarities and differences in the findings. Moreover, a-@ed posttest assisted in showing
K2g aidzRSydaQ fSFNyAy3a 2dzio2ySa OKFy3ISRT ¢
O2YLI NRaz2ya |Y2y3a addRRSyiaQ tS@gSta 2FasY2(iA Ol
well as how they perceive their own achievements and performances. Further, the interviews
YR F20dza 3INRdzLJA LINPRdAzOSR ljdzt t AGFGAGS RIFEGE 0
of how they were supported in the two learning environments, whichld help to increase
FOKAS@SYSyd FTYyR Y20AQFGA2y tS@Stas BKAOK
engagement withComputerScience and learning autonomy. Hence, this study has explored
how flipped learning has been implemented and become effectiv€amputer Science

classes in Saudi Arabian high schools.
7.41mplications

This section aims to preseatdiscussion ofvho might be impacted by this research
and in which manner, which is vital to the study. The implications have been separated into
different categories in order to ensure that all are viewed as relevant: knowledge; students;

educational policymakersandteachers
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7.4.1 Implications for Knowledge

The flipped learning approach has been a trend since 2012, and the evidence
regarding this approach is still takédrom different education courses and different contexts.
This study however,discovered a lack oflipped learningstudieswithin the Arab world in
general, andn Saudi ArabiaThis issue might not meet the movemeint Saudi education,
which is led by Vision 2030, where there is an aim to transfer the education which includes
integrating the technology in teaching practice and has employed the stucksrited
approach. One of the solutions to overcome this issue support the research community
and scholars to conduct research in the field of educational technology, which will consider
the aim of the Vision 2030 and the new direction in the field globally. This research could be
one of the points that could provalevidence regarding the innovative teaching approach of
flipped learning, which could be one example for the researcher in Saudi Arabia to follow up.
Particularly, ifComputerScience, which is one of the most important fields that is required
forthefutdzZNB X A0 ySSRa (2 dzaS GSFOKAY3I F LILINRI OKS:

and skills in a beneficial way.

In addition, this study could provide evidence to scholars in Saudi Arabia that the need
for mixedmethod research is imperative with the ugihtion of quantitative and qualitative
designs. Moreover, the design of the research could be beneficial to researchers globally who
are interested in flipped learning with a view thatixedmethods could help in the
examination of complex behaviours, esmally with the design of flipped learning, where the
students experience the use of online learning phases at home combined with social learning
in the classroom. The qualitative method, such as interviews, enables researchers to
determine which pedagogal practice of the design could affect students in their learning
experiences and understand how and why this occurs. In accordance, the current study aimed
to evaluate the potential of flipped learning to improve learning autonomy as limited, and
particuarly in the field of teachinGomputerScience. This is important, as, there has currently
been no study, as far as the reseagcks aware, that has been conductétat analysefhow
flipped learning impacts upon the learning autonomy of studentSomputerScience, which
is why the current has aimed to evaluate this specific area. The results have shown that
flipped learning helps students gain the ability to sekinage their an learning, and to
combine and autonomously guide both their ptassroom and ktlassroom activities. These
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students are also capable of advancing their skills of awareness on autonomous learning skills,

which would potentially be beneficiah future emergency educational events.

7.4.2Implications for Students

The current study showed how students accepted the changes in their learning
environment, particularly the use of technology and provided them with more attention by
using a learnecentred appoach. The students in the flipped learning group showed
enthusiasm to learn, while comparatively then-flippedstudents complained about the way
of teaching. The students in the current study used to teach often in the same way, which was
teachercentred and when they experienced the studergntred approach in flipped
learning,they showed high motivation. In general, the technology in this process does not
show serious issue for the students, as they all had access to technology. Indeed, flipped
learning was shown to be beneficial for students, as it allows thetearnat their pace. The
flipped learning was also helpful for students to practiSemputerScience skills, such as
producing videos, where they have time to practise basic knowledge inlbeie and then
utilise all the classroom time to work collaboratively in the classroom. The use of videos in
the flipped design was attractive for students, as they could control their speed of learning,
andhave time to return and review their work. Fhgrmore, the use of quizzes was a good

selfevaluation tool that enabled the students to ensure they understood the lesson. This

LINF OGAOS Ay GKS FfALIWSR tSIENYyAy3I RSaAdy O2df

achievement levels. Meanwhileyorking as a team in PBL activities was an implication on
a0dzRSy G aQ @A S E€ampiteSaienbeRwhéréSthebavieyirde to apply what they
learn and create by usingomputes under the support of the teacher. However, using the
online forum for pe-classroom discussion was less beneficial for students, where they see
the online forum as old style and not attracted to it. In addition, the students complained
about the overload of work when they have obligations to study other subjects, which proved
detrimental to studying the materials in the ptassroom phase. However, this issue
required quality time management from the students, which was a skill that could be attained
after a while of applying flipped learning, with the help of a teacher wioukhalso measure
GKS FY2dzyd 2F GAYS (GKFdG addRRSyda ySSR G2

duties to other subjects.
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7.4.3Implications for Educational Policymakers

Even though, there is intent to redirect the Saudi educational cultureetofen for
different practices that ensure the best learning experiences for students, a traditional
method with a strong teacher dominating the classroom environment is still the first choice
among teachers in Saudi Arabia. Hence, the encouragement dé#obers to apply a new
innovative teaching approach, such as flipped learning, should be accompanied quality
training for teachers with the best use of digital tools, including how to design instructional
videos, using LMS effectively, and managing thiene learning to minimise the effect on the
acceptance of new teaching methods that integrates technology. The policymakers should
also have the vision to improve the teacher programmes and pay attention to provide the
experience and knowledge, as wellasure that preservice teachers become qualified with
the requirements of the educational field. It is also important to remember that it is easy to
lecture the teachers to apply a new method of teaching, although it is difficult how to ensure
that the teachers believe in these new educational practices and whether they have the
abilities to apply them in the field. For example, a teacher who experiences learning in an
environment, such as flipped learning, might find it easy to apply the experiencesaiticp,
where a teacher who is required to apply flipped learning without experiences could resist
this change, due to a lack of belief in its effect or because of the difficulties of implementation.
It could be suggested that teacher training programmesould provide up to date
educational technology and the trainers should be aware of the new direction of teaching
methods. This can provide the pservice teacher with valuable experiences that could
enhance their thinking and analytical skills to seldw right digital tools and the best

pedagogical practices based on the need of the curriculum and the students.

Teaching approaches, such as flipped learning, which is based on a combination of
online and irclassroom phases needs consideration fromgywhakers. Firstly, the ability of
each school to provide access for their teachers and students to the online platform is
required. In this sense, the Covl® crisis has the advantage of accelerating the effort of the
Saudi MoE, and as such, they havélmhed a national online platform called "Madrasati”.
However, there is a need to ensure that all students have the devices required to access the
necessary websites and be able to access them via different device types, such as phones,
iPads, Laptops, et Secondly, flipped learning, particularly in theciassroom phase, aimed
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to engage the students in a social learning environment based on group activities. The teacher
could face an issue with the classroom size and the space of the classroom totigeoup
students, which could affect the process of learning in the classroom. Moreover, the
policymakers should rthink the design of theComputerlab, which is often designed in a
row-and-column seating plan, which could prove to be an obstacle to the teacher to apply
studentcentred activities that require students to be divided into groups for collaboration
activities. These notes about the learg environment must be considered before a policy is
made to put pressure on teachers to apply a teaching approach that integrates technology

and is based on a studenentred approach, such as flipped learning.

The MoE in Saudi Arabia released in 202feasion to apply the bleredl learning
approach in schools into the future. The current study could advise policy makers on the
teaching approach that integrates technology, such as flipped learning, diddedrning,
HyFlex, etc., which requires wgltepared teachers that have digital skills to deal with online
tools. Teachers also need to know the strategies for online teaching, and which are the best
practices and how and when to use them in good time. This is the initial step of the success
of the recesign that the MoE aims to achieve. The Saudi MoE has three categories of teachers
that need to be qualified to align with the aim of the shift. The first are th&eirvice teachers,
which is based on encouraging teachers to attend to extensive worksiopsrt of their
LINEFSaaAz2ylf RS@OSt2LIYSyd 6t5 LINPINIYYSaovo t
personalrequirementsfor their specific subject. PD programmes could provide workshop
focus on general development, such as basic digital skills, thedittion of new teaching
approach or tools, and workshop focus for specific development based on which is the best
pedagogical practice for teachil@pmputerScience based on research evidence. The second
category focuses on teachers who graduate and angéingato start their careers, where they
mustgain the professional educator licence, which measures general standards, such as the
knowledge of the planning of teaching and implementation; together with specialised
standards, such as knowledge ©@dbmputerarchitecture. The professional educator licence
exams, however, could be more effective if they were accompanied by a short programme
with cooperation with the universities to qualify these teachers with thetayoate
requirements. Lastly, the prgerviS G S OKSNA Q LINRPINI YYS &aKz2dz R 0o

the outcomes of these programmes meet the ordination of the vision of the Saudi MoE.

26¢



7.4.4Implications for Saudi Arabian Teachers

A teacher needs to understand that flipped learning is not just uke of videos
instead of lectures; it requires careful design and each element in the design should be based
on the objectives of the lesson. The videos need to be well designed and reviewed to meet
GKS aGdzRSyiaQ Ay dSNEBail athdiiportnyf aamsds. Tihevidéos (0 K S @
O2dzf R 06S dzASR (2 RStAOSNI I t2¢ tS@OSt 2F .2
understanding. Further, the online quiz is important to be added into the flipped learning
design, in order to offer the studentsselfevaluation tool. The teacher should use digital
tools that enable students to review the results of the student quizzes before each lesson,
which could help them to view the extent that the students are ready to become involved in
classroom activitiesAdditionally, the use of social media apps, such as WhatsApp, could be
considered as helpful in discussions, instead of the use of online Forums. LMS can be used
effectively when it offers students the outline and learning objects of each lesson; this
practice could help students to learn independently when they know the explanation of each
lesson. Furthermore, the classroom activities require effort from the teacher to scaffold the

students during the activities and support them to keep them focusedeaatice.

A teacher should be aware that the use of flipped learning could be a cognitive load
F2N) aGdzRSyia oKSYy AU ONRaasSa 20KSNJ adzaSOoida
should consider when and how to apply flipped learning. Indeed, theesiischeed to study
other subjects, and thus, the prdassroom learning phase should be short and keep them
engaged and not affect overall their load. In addition, the current study offers a flipped
learning model that teachers could use to guide them pplg in their practiceComputer
Science teachers could consider the use of flipped learning to teach the students the basic
skills at home and make sure that they have time&lassroom to apply learning between
each other. For example, the students colddrn the function of codes in the home, and
subsequently, irclassroom the students could work-@epth to see how the code functions
while working together. This process could be more effective than asking students to copy
paste the codes without prioknowledge and understanding. Indeed, the current study
focused onComputer lessons, such as creating social media and multimedia. Hence,

ComputerScience teachers who teach the same lessons could consider this study as a guide
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in terms of a flipped desigh Y R LISRIF 323AO0Ff LINI OGAO0Sa (2 AY

experience in terms of their achievement, motivation, engagement and learning autonomy.

It is important to note that due to the global Covl® pandemic, technology has
increased in utilisatiomwithin the area of education, and in Saudi Arabia in particular, learning
has been transferred to online remote teaching approximately 18 months since the middle of
2020. As aresult, it is possible to perceive how Saudi education will develop, wheretstude
and teachers will be required to become familiar with technology, while autonomous learning
skills for students have been imperative during this period, as many schools had remained
closed for substantial periods, and consequently, learning was tdkibgt OS | i & ( dzR
homes. However, this was often challenging for many students, as they had to quickly learn
how to autonomously learn, as they had not had prior practice of these skills. Therefore,
teachershad to make sure that all students were presented with key learning experiences
online, which could be enhanced through a flipped learning process that could improve
a0dzRSyGiaQ FtoAtAGASA G2 YI yicaSondadidcldsrdgy f S N

activities.

The Saudi teachers advised applying teaching approaches that utilise the benefits of
integration of technology and implementing the studesgntred practices together such as
gKFEG 61 & SEFYAYSR Ay GKS OdzNNER guirengsiiudizBodlld & F £ A L.
give some insight into the advantage of integrating technology by itself such as instructional
video, online quizzes and learning management systems. The use of technology improves the
learning experience of the students and &svclear for example their preference for watching
videos instead listing to a teacher lecture in the classroom. So, the Saudi teachers could
consider the use of technology in their teaching and not necessarily move to full technology.
They could use teclulogy for some practice such as the explanation of the lesson.
Furthermore, the current study found that the shift from teackmmtred practices to
studentscentred practices seems to reflect positively on the learning environment. So, it
could advise th Saudi teachers who are still with the idea of just applying a teacémired
practise to think of the benefits that students get when they are involved in the students
centred practice. The students could have more time to improve their learning when th

involve in collaboration activities under the supervision of the teacher. In addition, they could
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engage and motivate more in their learning when they play more roles than teachers

compared to a teachecentred approach.
7.5Future Research

The currentstudy observed the potential of flipped learning as one of the valuable
teaching approaches fo€EomputerScience education. The study examined the impact of
flipped learning on the students who were participants in tbemputerScience classroom
andtheA Y RAy 3a NBE LINBYA&AAY3I Ay GSN¥a 2F SyKIlyoO)
Y2UAQFGA2Y YR Sy3ar3aSySyidz FyR AYLINRBGAY3
particularly in & omputerScience area, such as producing the multimedia. The findiagsy
the role of flipped learning design and the correlation between-gessroom and i
classroom pedagogical practices, while future studies could focuSoomputerScience in a

more complex manner, such as programming to evaluate the potentialfityppkd learning.

The current study examined motivation and engagement using a questionnaire and
gualitative methods, namely interviews and focus groups. Future studies could apply the
20aSNUFGA2Y YSGK2R (G2 Syl ofS (ekg8genmebtaBingNID K S NJ
GKS OfaaNRP2Y> 20aSNWBS (KS addzRSydaQ Y2GaA0I 0
of the teacher during the classroom, which could provide a comprehensive and precise
understanding. The current study used a{pesttesttoex YAY S GKS OKIy3ISa A
outcomes following the intervention. Future studies could add détsys to examine how
long the effect of flipped learning would remain. The students in flipped learning have a
responsibility to study at home dependently crthis work at home requires effort from
parents to take responsibility for the children to study. Further studies need to embed the
LI NByd LISNELISOGADPSE ¢gKAOK O02dzZ R KSf L) G2 dzy
motivation in flipped learning and tolat extent they affect the success of flipped learning.
Furthermore, flipped learning requires effort from teachers to enable this to be applied
successfully, which includes thinking carefully about designing online learning, such as videos,
quizzes, etcas well as providing learning activities in the classroom, which includes changing
their roles in the classroom. Therefore, additional research should be undertaken based on
Computer{ OASYy OS (SI OKSNEQ LISNDOSLIIA2ya REYyF&QLILY

learning experiences.
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In relation to data analysis, researchers need to focus on equation modelling, as this
will help to develop greater comprehension of both the direct and indirect effects of flipped
fSEFNYAYy3 dzZll2y &aGdzRSyidaQ S@Sta 27 eangkA SOSY
autonomy. It is also necessary to determine the comparative correlations that occur between
I NAFo6ofSa GKNRBAzZZK | YSRAFGAZ2Y STFFSOG® CdzNI
representative sample that was taken from individual students at oryehogth school in Saudi
Arabia. Subsequently, it is necessary to conduct similar studies in many more high schools
throughout Saudi Arabia. Furthermore, the current study only focused on male students, due
to gender segregation in education in Saudi Aralmdeed, gender as a defining factor needs
to be explored in more depth in order to determine how effectual it is over the results. As a
result, there is a need for a similar study to be conducted to examine the impact of flipped
learning on the subject o€omputer Science for femaletudentsin high school and to

compare the findings with the current study.
7.6 Limitations of the Study

The current study has focused on developing an instructional educational method
flipped learning, which has not yet been usedmost schools, as there remains limited
literature on the subjectFlippedlearning has not been applied in High schG@ampuer
Science courses in Saudi Aeéand thestudents in Saudi Arabian high schools are not familiar
with the concept of research and researchers, which might affect their responses. However,
the induction week, which was prior to the study, attempted to make situation more
comfortable. The researcher also increased the numbers of interviewees from 5 to 9 for each
group to ensure that the data was received to achieve the aim of the interview utilisation.

l RRAGAZ2Y &3 NBA&LRY R Stgdibg @tigudds theyage de§ured @2 dzf R

answer too many questions. Indeed, the questionnaire covered four domain names:

achievement, performance, motivation, engagement, as well as learning autonomy and

flipped learning. The researcher attenggkto minimisethese limitationsby conducting the

guestionnaire in the early morning of school time, as students are often more active in those

moments. Students were also provided with a long time to respond, and assured of their right

to withdraw, which had been alegly provided to them in the consent form. In addition,

observations were not viewed as a method of data collection in the current study, and thus,

0KS aiddzReéeQa 20SNYff 7FAY RQbgeavationsaultrtbeusedIdi Sy G A |
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provide a differenfperspective of how students engage in classroom activities, together with
their motivation levels during the classroom period. However, this was generally not possible,
as the headteacher and teachers had only accepted the researcher to be present $essclas
during the induction week. However, interviews and focus groups were beneficial as students
canexpress their views regarding their own experiences, @tichately reduce the effects of

this limitation.

A different limitation can be seen in the amouat focus groups, as it would be
beneficial to have more than two, as there is always the possibility that certain responses are
not generic and only restricted to a particular group. Nevertheless, the mixattiod study
in the current research reduced thgsues with this limitation as interviews provide additional
understanding to the subject matter. Another point when consideringrtheberof groups
is that additional groups will augment analysis complexity; while accessibility to schools is also
complexin many circumstancg which was a particular limitation of this studyastly,the
current study was limited to male studentshichis considered to be a limitationndeed,
the inclusion offemale studentswould have helped to augment the level adtail of
evidence providedHowever, it needs to be stated that significant effort was made to ensure
that different potentialforms had beentaken into consideration in ordeo reducdremove
their effects andthe aim is for the current study to increase knowledge in this field, and to
address the current gaps in the literature in order to improve the development of flipped

learning forComputerScience students in Saudi Arabian high schools.
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Appendices

Appendix A
N Author and Research Subject Context Research design anc Findings
Year Tittle method
1 | (Sajid etal., | Can blended Medical Undergraduates Quantitative study: /[ 2YLI NAyYy3I GKS aGdzRRSyGaqQ
2016) learning and the Survey and scores years2014/2015, there is no significant
flipped classroom different.
improve student
learning and _ Sample:154/155 Students were satisfied toward multiple resources td
satlsfactlon in Saudi learning and they said these resource impro
Arabia . .
their understanding

Students showed that flipped classroom were butter
better at achieving the learning objectives
when compared to traditional classom.

Ct ALIWISR Of FaaNR22Y A YLNE
faculties and peers which reflected to increa
their understanding.

2 |o! t m¥%l K From passive to e-Learning Undergraduates| v dzI & A 1t S E LJ{ The flipped classroom scores of students in test of
2015) active: The impact of | course design creativity, were higher than theaditional
the flipped classroom (Questionnaire and Of Fa&aNR2Y aiGdzRSy(iaQ &
through social qualitative creativity
learning platforms on test) {(dRSyGaQ 3ISYSNIt OUAisSsa
higher education positive.
students' creative
thinking
3 | (AFHarbi and | The Flipped English Secondary A quasiexperimental | There is no statisticalonclusion that the flipped
Alshumaimeri,| Classroom Impact in school research design Of  AaaNR2Y LRaAlGAOSE &
2016) Grammar Class on EF (Questionnaire proficiency in this study.
Saudi Secondary
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School Students’
Performances and
Attitudes

SemiStructured
Interview)

{GdzRSyGaQ 2LIAYA2YyaEa YR |
learning were positive, and that they agreed th
strategy promoted their communication,
benefited their leaning, and encouraged their
autonomy.

The most favoured aspects of the flipped classroom we
watching videos and inlass activities

dGdzRSyda AYRAOIGSR
authority to control the video, like repeating the
video, and wathing the videos anytime,
anywhere and appreciated the collaborative ar
competitive inclass activities.

azal

(ALRowais, | The Impact of Flipped| Teaching Undergraduates Quasiexperimental | ¢ KSNBE ¢SNB aA3ayAFTAOFIyd R
2014) Learning on Methods method AND the scores. This difference showed the positive
Achievement and &Communication descriptive method AYLI OO 2F Ff ALIWSR S
Attitudes Skills achievement
In Higher Education
¢CKSNBE ¢gSNB aA3dyAFAOlyd R
attitudes towards studying courses and this in
favour with flipped learning.
(Alsowat, An EFL Flipped English Undergraduates Quasiexperimental | There is positive impact of flipped learning on higher
2016) Classroom Teaching approach order thinking skills of students. The flipped
Model: Effects on (Questionnaires) classroom teaching model wasfective in
English language learning.
Language Higher Sample:67

order Thinkingskills,
Student Engagement
and

Satisfaction

There was statistically significant difference between th
mean scores of the pre and post administration

of the engagement scale in favour of the post
administration

271



Students were most satisfied with the flipped instracti
which encouraged them to have creative
thinking and evaluation.

(Alharhbi, A Flipped Learning Health Undergraduates Qualitative study All students agreed that the flipped learning activities
2015) Approach Using socia informatics Focus group helped them better understand the concepts of
media in Health courses Sample :14 the course in an interactive and collaborative
Informatics Education| electronic health learning environment
records
The students state that the educational benefits of
flipped learning and social media were that
-Activation of prerequisite knowledge
-Support SelRegulated Learning
-Collaborative learning environment
-Removing barriers between students and instructors
The study showed that there were some limitations of
flipped learning:
-More load on the side of the teacher
-Internet connection problems
-Some students copy from the internet
-Some students were not comfortable
(Elmaadaway,| The effects of a Blackboard Undergraduates Quasiexperimental | The flipped approach contributed fmerceptions of
2017) flipped classroom course (Questionnaire increased classroom engagement
approach on class and performance
engagement and skill exam) Flipped learning participants interacted with their
performance in a Sample:57

Blackboard course:
Effects of the flipped
classroom approach.

classmates more frequently.

The flipped classroom approaches
in this study had larger effects on classroom engagemg
compared with the traditional approach

Flipped participants indicated generally high behaviour
and emotional engagement
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Students in Flipped learning achieved a higher mean
score than their traditional counterparts
indicating that the flipped approach facilitated
skilldevelopment with respect to the use of
Blackboard tools.

(AFGhamdi Exploring the English as a A quasiexperimental | The results revealed that the FC did not sufficiently
and AiBargi, | Application of Flipped| Foreign Undergraduates design enhance the
2017) Classrooms on EFL | Language (Questionnaire) o o R
Saudi Students' SELIISNAYSYyuUlf 3INRdIZLIQa alLJS
Speaking Skill significance in comparison to the controlled
group.
Students held a positive attitude toward the flipped
learning and the used instructional videos
Further research should utilize other research
methodologies, such as mixedethods
(Jdaitawi, Does Flipped Learnin¢ Science Undergraduates A pre-and post The results show that the flipped group had obtained
2020) Promote Positive guasiexperimental higher learning emotions mean score compare

Emotions in Science
Education? A
Comparison between
Traditional and
Flipped Classroom
Approaches

design
(Questionnairg
Sample:65

to its traditionalcounterpart, and they showed
improvement in learning emotions mean score
over the period of the study.

There is need for further studies adopted other data
collection such as the mixed method
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10 | (Alsmari, The Effect of Flipped | EFL Undergraduates a pre/posttest The effectiveness of flipped learning over the traditiong
2020) Classroom Instruction experimental and teaching method is supported in contributing tq
on Developing Saudi control design better learning outcomes in comprehending
9C[ [SINYsS pragmatic conversational implicatures.
Comprehension of Sample:100
Conversational Out-of-class activities promote autonomous learning ar
Implicatures self-directed learning skills, whereas-itass
activities provide opportunities for active
collaboration and language communication
11 (Alamri, | Students' academic | Education A mixed methods The results indicated a statistically significant differencg
2019) achievement techndogy Undergraduate | research. (an Ay aitdzRSyidaQ | OFRSYAO LIS
performance and course achievement test, classroom group.
satisfaction in a guestionnaire and Almost all students &d a high level of satisfaction in the
flipped classroom in interviews) flipped classroom and generally enjoyed learning in the
Saudi Arabia flipped classroom environment.
12 | (Rawas et al., | Comparing the Effecty Medical/Surgical | Undergraduate | A two-group post Flipped classroom design with group based fax:éace
2020) of Individual Versus | course test only true class activities yietell better test scores compared to the
Group Facdo-Face experimental design | design comprising of individual fate-face class
Class Activities in (Performance test) | activities.
Flipped Classroom on
Student's Test
Performances
13 | (Najmi, 2020) | The Effectiveness of | English Primary school | A quantitative There are statistically significant differences between tf
Flipped Classroom research design (pre| mean scores of the control group who were taught usin
Approach on and posttest) the traditional teaching method and the experimental
{GdzRSYy G &Q groupwho were taught using the flipped learning
Achievement in approach in their academic performance in English
English Language in language in the podtest.
Saudi Arabian
Southern Border
Schools
14 | (Alnuhayt, Investigating the Use | EFL Undergraduate | A quantitative Students' performance in the pogtst revealed that
2018) of the Flipped research design (pre| there were significant differences which were in favor g

Classroom

posttest and
guedionnaire)

the experimental group.
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Method in an EFL
Vocabulary Course

CAYRAYy3a 2F GKS ljdzSaidAzyy
hold positive attitudes towards using the flipped
classroom method in

EFL vocabulary and the result confirmed that the
participants strongly enjoyed their experience with the
flipped vocabulary class.

The results also showed that most of the students
believed that using the flipped classroom method was$
challenging for them.
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Appendix B Ethical Approval

RE: Ethical approval (Ref: 2286/2017)

RES Policy & Information Team

Mon 4/16/2018 11:37 AM

To:Mohammed Alwaqgdani (PGR) <M.S.M.Alwagdani2@newcastle.ac.uk>;

@ 1 attachments (16 KB)
2286.xlsx;

Hi Mohammed,

According to the answers that you provided on the online ethical survey form (attached here), submitted on 28/11/2017,
your project was deemed low risk, and no further approval was required. On submitting the form, you should have received
an email to the address provided (m.s.m.alwaqdani2@newcastle.ac.uk).

Please could you check your answers attached, and provided that these are correct and that there have been no further
changes to your project, the University Ethics Committee grants its approval for your project to progress. Please be aware
that if you make any significant changes to your project then you should complete the online ethics form again as further
review may be required.

I hope this helps, but please just let us know if you have any further questions.

Kind regards,
Sara

Dr Sara Garcia
Policy and Information Officer

Research and Enterprise Services
Newcastle University

Kings Gate Building (Level 5)
Newcastle upon Tyne

NE1 7RU

Tel: 0191 208 5499
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Appendix COutside Study

05/07/2021 Mail - Mohammed Alwaqdani (PGR) - Outlook

Newcastle University; Outside Study Confirmation

Beth Blanks <Beth.Blanks@newcastle.ac.uk>

on behalf of

Research Student Support Team Role Account <rssteam@newcastle.ac.uk>

Thu 6/6/2019 10:28 AM

To: Mohammed Alwaqgdani (PGR) <M.S.M.Alwaqgdani2@newcastle.ac.uk>

Cc: Caroline Walker-Gleaves <Caroline.Walker-Gleaves@newcastle.ac.uk>; James Stanfield

<james.stanfield@newcastle.ac.uk>; Frances Cook <frances.cook@newcastle.ac.uk>; Student Data <student-

data@newcastle.ac.uk>
Ref: BB/ 160747508
Date: 06/06/2019

Newcastle
+ University

Research Student Support Team
Student Progress Service

Student Services

Newcastle University

King’s Gate

Newcastle upon Tyne

NE1 7RU United Kingdom

Dear Mohammed,

The Dean of Postgraduate Studies acting on behalf of the Faculty of Humanities and Social Sciences has
approved your application to undertake study outside the University. Please retain the following details of your
candidature.

Location of Outside Study:
Al-jubail Industrial City, Saudi Arabia

Supervisory Team:
Professor Caroline Walker-Gleaves
Dr James Stanfield

Outside Study effective from:
01/08/2019

Outside Study end:
26/11/2019

End of Minimum Period of Study
24/09/2020

Latest Submission Date of Thesis:
24/09/2021

You must report any change to the above dates to the Research Student Support Team.
You are expected to maintain contact with your supervisor at Newcastle University on a regular basis.

Your period of outside study will be reported to the UKVI as a ‘Change of Study Location’ and will not impact
on your Tier 4 visa status.

Please note that on your return to Newcastle, you should visit a Research Student Support Team drop-in
session between 10:00am to 12:00pm, Monday to Friday, Level 2 Reception, King’s Gate. You should bring
your passport and visa, and/or any documents indicating your UK re-entry date and RSST will take a copy of
the documents for our records.

https://outlook.office.com/mail/deeplink ?popoutv2=1&version=20210621003.05
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Appendix EInformation sheet and Consent Form
(student)

25

<5

Newcastle University
School of Education, Communication & Language Sciences

Participant Information Sheet

1. Youareinvited to take part in aresearch study entitled Gnvestigating the Impact of Flipped
Learning on Students6Engagement and Achievement in Saudi High Schoolsd

2. Pleaseread thisdocument carefully and ask any questionsyou may have before agreeing to
take part in the study.

3. The study isconducted by Alwagdani, Mohammed as part of his"PhD in Education” at
Newcastle University.

4. Thisresearch projec is supervised by Professor Caroline Walker-Gleaves from the School of
Education, Communication & Language Sciencesat Newcastle University.

5. The purpose of thisstudy isto research whether flipped learning can be adopted as an
impactful innovation in education, and how it can contribute positively to Saudi studentsd
learning

6. You have beeninvitedto take part in thisstudy because of one of the research objectives is
that exploring the benefits of the flipped learning approach for high school students in the
Saudi context.

7. If youagreeto take part in this study, you will be asked to do pre-and post-testsand
Questionnaire, and you might invite to take part in interviews or focus group.

8. Your participation in this study will take approximately 16 weeks.

9. Briefly describe debriefing arrangements: In this study, the participants will experience to
a new pedagogical practices which is "flipped learning". Hipped learning is basically
composed of two main components. Frstly, students should acquire new knowledge via pre-
classroom tasks such as reading some materials or being exposed to instructional videos.
Secondly, students should involve in classroom activitiesto construct and consolidate their
knowledge in a greater depth. The main aims of this study is to investigate the impact of
flipped learning on studentsdachievement and engagement . So, to achieve the aims of this
study the participants will do Pre-test in the first week of the study. At the end of the study,
the participantswill do post- test and Questionnairesand then some of participantswill invite
to take part in a semi-structured interview and focus group.

10. You are freeto dedde whether or not to participate. If you dedde to participate, you are
free to withdraw at any time without any negative consequences for you.

11. All responsesyou give or other data collected will be kept confidential. The records of this
study will be kept secure and private (researcher& computer with password). All files
containing any information you give will be password protected and locked. In any research
report that may be published, no information will be included that will make it possible to
identify you individually. There will be no way to conned your name to your regponsesat any
time during or after the study.
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Newcastle University
School of Education, Communication & Language Sciences

Declaration of Informed Consent

| agreeto participate in this study, the purpose of which isto research whether flipped
learning can be adopted as an impactful innovation in education, and how it can
contribute positively to Saudi students8learning

| have read the participant information sheet and understand the information provided.

I have been informed that | may dedine to answer any quegtions or withdraw from the
study without pendty of any kind.

I have been informed that data collection will involve the use of recording devices.

I have been informed that all of my responseswill be kept confidential and secure, and that |
will not be identified in any report or other publication resulting from thisresearch.

| have been informed that the invegtigator will answer any questions regarding the study
and its procedures. The investigator® email isM.S.M.Alwagdani2@newcastle.ac.uk] And
they can be contacted via email or by telephone on 00966540593427

I will be provided with a copy of thisform for my records.

Any concerns about this study should be addressed to the School of Education, Communication &
Language ScienaesEthics Committee, Newcastle University via email to
eds.researchteam@newcastle.ac.uk

Date Participant Name (please print) Participant Signature

| certify that | have presented the above information to the participant and secured hisor her
consent.

Date Signature of Investigator



Information sheet and Consent Form (Parents)

A,

=y

Newcastle University
School of Education, Communication & Language Sciences

APPENDIX D

Parent Information Sheet

10.

11.

Your child is invited to take part in a research study entitled “Investigating the Impact of
Flipped Learning on Students’ Engagement and Achievement in Saudi High Schools”
Please read this document carefully and ask any questions you may have before agreeing to
allow your child taking part in the study.

The study is conducted by Alwagdani, Mohammed as part of his "PhD in Education" at
Newcastle University.

This research project is supervised by Professor Caroline Walker-Gleaves from the School of
Education, Communication & Language Sciences at Newcastle University.

The purpose of this study is to research whether flipped learning can be adopted as an
impactful innovation in education, and how it can contribute positively to Saudi students’
learning

Your child has been invited to take part in this study because of one of the research objectives
is that exploring the benefits of the flipped learning approach for high school students in
the Saudi context.

If you agree to allow you child taking part in this study, he will be asked to do pre-and
post-tests and Questionnaire. Your child might invite to take part in interviews.

Your child participation in this study will take approximately 8 weeks.

Briefly describe debriefing arrangements: In this study, the participants will experience two
different learning environments; one is flipped learning and the other is non-flipped learning.
Flipped learning is basically composed of two main components. Firstly, students should
acquire new knowledge via pre-classroom tasks such as reading some materials or being
exposed to instructional videos. Secondly, students should involve in classroom activities to
construct and consolidate their knowledge in a greater depth. Non-flipped learning, the
teacher will teach the students with his normal way without any intervention from the
researcher. The main aims of this study is to investigate the impact of flipped learning on
students’ achievement and engagement. So, to achieve the aims of this study the
participants will do Pre-test and Pre-Questionnaires in the first week of the study. At the end
of the study, the participants will do post- test and post-Questionnaires and then some of
participants will invite to take part in a semi-structured interview.

You are free to decide whether or not to allow your child to participate. If you decide not to
participate, you are free to withdraw at any time without any negative consequences for you
and your child.

All responses your child gives or other data collected will be kept confidential. The records of
this study will be kept secure and private (researcher’s computer with password). All files
containing any information you give will be password protected and locked. In any research
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Mewcastle University
School of Education, Communication & Language Sciences

APPENDIX F

Parent Informed Consent

+ | agree to allow my child to participate in this study, the purpose of which is to research whether
flipped learning can be adopted as an impactful innovation in education, and how it can
contribute pesitively to Saudi students’ learning

s | have read the participant information sheet and understand the information provided.

+ | have been informed that | may decline to answer any questions or withdraw from the study
without penalty of any kind.

+ | have been informed that data collection will involve the use of recording devices.

¢ | have been informed that all of my responses will be kept confidential and secure, and that | will
not be identified in any report or other publication resulting from this research.

¢ | have been informed that the investigator will answer any questions regarding the study and its
procedures. The investigator's email is M.5.M.Alwagdaniz@newcastle.ac.uk And they can be
contacted via emnail or by telephone on 0og66540593427

s | will be provided with a copy of this form for my records.
Any concerns about this study should be addressed to the School of Education, Communication &

Language Sciences Ethics Committee, Newcastle University via email to
ecls.researchteam @newcastle.ac.uk

Date Participant Mame (please print) Participant Signature

| certify that | have presented the above information to the participant and secured his or her consent.

Date Signature of Investigator

Consent Form Teacher
Information sheet
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Appendix G
1- Questionnaire (Flipped learning group)

Introduction
Dear participant,

Thank you for agreeing to take part in this study. The study is about the impact of Flipped learning in computer
science students achievement , performance, engagement , motivation and learning autonomy. This
guestionnaire will endeavour to measure the achievement , performance ,engagement , motivation and learning
autonomy in computer science subject. Be assured that all the given answers will be kept in strictest

confidentiality, and they will not be used for any evaluation purpose in any of your courses

Instructions

This guestionnaire consists of six sections as follow:

1- Biographical information

2- Motivation

3- Learning Autonomy

4- Performance and Achievement

5- Engagement

6- The last section include two parts, the first one include 12 statements to measure your perception about
your experience toward flipped learning approach. The second section will be ranking question to rank

the elements of flipped learning approach.

Section One
A. Biographical information
1. MName (optional):
2. Hawve you been taught any course that integrates technology in the learning process?
Yes/No
If yes, please state which course and when?
3. Do you have access to the internet at home? Yes/MNo
4. Where do you use/get access to the web? (for example, college, mobile device, home etc)

5. Which device do you prefer to use for learning? Please Tick

@ Phone @ iPad @ Laptop ™ PC @ Gaming device
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Section Two

A, The following section includes itemns related to your motivation. Please read them carefully and
choose the one that best expresses your opinion. Please Tick (v) in your selected response :

1. Strongly agree (I absolutely concur with this statement)
2. Agree (to a certain extent, | concur with this statement)
3. MNeutral
4. Disagree (| do not fully agree with this statement)
5. Strongly disagree (I am absolutely against this statement)
. Strongly Adopte
5t Di
Statement ey Agree Meutral gre Disagre d from
Agree
e
Motivation
Intrinsic motivation (Zainud
din and
Perera,
2019)

| felt excited while learning computer -
sciences in the flipped learning. |
excitement)

| was able to manage my own learning
in the flipped learning. (autonomous)

| was able to interact with peers during
and after class time of computer
sciences.| relatedness):

Using the video outside class enabled
me to better understand the subjects of
computer sciences. Competence

| attended class of computer sciences
because | wanted to explore new ideas.
(Competence)

Extrinsic motivation

| learned computer sciences because it
was a compulsory course.

| wanted to do well in computer class
because it was important to show my
ability to my lecturer, family, friends, or
other.

| learned computer sciences in order to
find a good job.
The most satisfying thing to me would

be to get a good grade in the computer
sciences subject.

| learned computer because of my fear
of being punished by my lecturer.



Section Three

The following section includes items related to your learning autonomy. Please read them carefully and choose
the one that best expresses your opinion. Please Tick (+') in your selected response:

1. Strongly agree (| absolutely concur with this statement)
2. Agree (to a certain extent, | concur with this statement)
3. MNeutral
4. Disagree (| do not fully agree with this statement)
5. Strongly disagree (| am absolutely against this statement)
Adopte
Autonomy d frem
| Strongly | Adopt
Strongl Disagre
Statement i Agree Meutral w Disagre ed
Agree e
[ from
| felt free to express my ideas and [Zainu
opinions in the classroom activities. ddin
2018)
Qutside of the classroom, | was able to =
control my learning environment by
working on my pace.
Qutside of the classroom, | enjoyed the =
freedom to learn whenever | want .
Outside of the classroom, | was able to B
control my learning time.
| did not need the teacher to offer help
to me.
| did not need the teacher to tell me
what my difficulties are.
| did not need the teacher to tell me
what to do.
| felt that my instructor provides me LCca
choices and options. (Feri,
Soema
ntri et
al.
2016)

| felt understood by my instructor. =

My instructor conveyed confidence in ——
my ability to do well in the course.

My instructor encouraged me to ask —
questions.

My instructor used to listen to how | S
would like to do things.
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Section Four

The following section includes items related to your learning performance and achievement. Please read them
carefully and choose the one that best expresses your opinion. Please Tick (+') in your selected response:

1. Strongly agree (I absolutely concur with this statement)
2. Agree (to a certain extent, | concur with this statement)
3. Neutral
4. Disagree (| do not fully agree with this statement)
5. Strongly disagree (| am absolutely against this statement)
. Strongly Adopte
Stro Disagre
Statement nely Agree Meutral =5 Disagre d from
Agree e o
Performance

| feel better understand the concept of
computer sciences in flipped learning
approach.

| feel flipped learning enhanced my
ability in computer sciences.

| feel my performance was better in
flipped learning.

Using instructional video in Flipped
learning was very effective in helping
me understand the concept of
computer sciences.

The classroom activities helped me to
performed better in computer sciences.

Achievement

| feel that | have improved overall
comprehension about the concepts of
computer sciences as a result of
enrolled in flipped learning.

Learning process in flipped learning
helped me to achieve the objectives of
computer sciences subjects.

| believe that this computer classroom
improved my knowledge about the
concepts of computer science.

| am satisfied about my learning
achievement in computer science
subject.

| am satisfied about my grade in
computer science.



My overall grade in computer science is
higher as a result of flipped learning
approach.

Section Five

This section includes items related to your engagement. Please read them carefully and choose the one that
best expresses your opinion. Please Tick (') in your selected response:

Response options

Very often
Often
Sometimes
MNever
Ve Someti Adopte
Statement v Often Never P
Often mes d from
Engagement
| engaged in classroom discussion
| communicated with other students in the
classroom
I had more communication with the teacher
| work at home to prepare for classroom
Computer classroom is more engaging than
other classrooms
| feel | engaged with course materials
| explained course materials to my MSSE+
classmates {Burke
and
Fedorek
2017)
| contributed to classroom discussion MNSSE
| work with other students in course projects MSSE
| engaged with instructional video of NSSE

computers subject
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Section Six

A, The following section include items related to your Perception toward flipped learning experience.
Please read them carefully and choose the one that best expresses your opinion. Please Tick (/) in
your selected response:

Strongly agree (| absolutely concur with this statement)
Agree (to a certain extent, | concur with this statement)
Meutral

Disagree (| do not fully agree with this statement)
Strongly disagree (| am absolutely against this statement)

W=

Strongly Adopte

Stﬁr::i? Agree Neutral n's:m Dis:;re d from

Statement

Student Perception
| prefer flipped learning approach rather
than traditional learning approach.

| feel | have improved by engaging in the
learning process including video, quiz,
collaborative learning.

| have learned a lot from the computer
SCIENCe Course.

| feel that flipped learning needs hard
work.

| like to work at home to prepare for
classroom activities.

| like to watch a video instead of
attending a teacher's lecture.

| liked the classroom activities

| liked the communication with my
classmates in flipped learning.

| liked the idea of using technology in
my learning.

| liked the idea of making the classroom
more social.

| like the length of the video which is not
too long.

| prefer to have all the courses using
flipped learning.

B. Please rank the following statements from your opinion as 1 is the most effective element of
flipped leaming whereas 4 is the least effective element.
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Statement Rank

Watching a video to paper for classroom
activities

Quizzes

Online discussion

Classroom activities

2- Questionnaire rion-flippedlearning group)
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Introduction
Dear participant,

Thank you for agreeing to take part in this study. The study is about the impact of Flipped learning in computer
science students achievement , performance, engagement , motivation and learning autonomy. This
questionnaire will endeayour to measure the achievement , performance ,engagement, motivation and learning
autonomy in computer science subject. Be assured that all the given answers will be kept in strictest

confidentiality, and they will not be used for any evaluation purpose in any of your courses

Instructions

This questionnaire consists of six sections as follow:
1- Biographical information

2- Motivation

3- Learning Autonomy

4- Performance and Achievement

5- Engagement

Section One
A. Biographical information
1. Name (optional):
2. Have you been taught any course that integrates technology in the learning process?
Yes/No
If yes, please state which course and when?

3. Do you have access to the internet at home? Yes/No
4. Where do you use/get access to the web? (for example, college, mobile device, home gtc)

5.  Which device do you prefer to use for learning? Please Tick

@ Phone @ iPad @ Laptop @ PC @ Gaming device
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Section Two

A. The following section includes items related to your motivation. Please read them carefully and
choose the one that best expresses your opinion. Please Tick (v') in your selected response :

1. Strongly agree (I absolutely concur with this statement)

2. Agree (to a certain extent, | concur with this statement)

3. Neutral

4. Disagree (I do not fully agree with this statement)

5. Strongly disagree (| am absolutely against this statement)

Strongly

Statement Rpree Agree
Motivation

Intrinsic motivation

| felt excited while learning computer
sciences in non-flipped learning.

| was able to manage my own learning in
non-flipped learning.

| was able to interact with peers during and
after class time of computer sciences

Teacher lecture enabled me to better
understand the subjects of computer
sciences.

| attended class of computer sciences
because | wanted to explore new ideas.

Extrinsic motivation

| learned computer sciences because it was a
compulsory course.

| wanted to do well in computer class
because it was important to show my ability
to my lecturer, family, friends, or other.

| learned computer sciences in order to find
a good job.

The most satisfying thing to me would be to
get a good grade in the computer sciences
subject.

| learned computer because of my fear of
being punished by my lecturer.
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