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Abstractd This study aims at exploring Interactive for their learning needs in the regular classrqom
Videos (IV) used in Flipped Classroom (FC) and their \p\/e may know what works for gifted education in

feedback types and Learning Styles (LS) of Talented " .
Students (TS) in developing Personal Knowledge more traditional settingyet the lack of researcbn

Management Skills (PKMS) and achievement. The study ©nline learning meansnowledgeabout the efficacy
was conducted on 51 STS from Hail Gifted Care Center in Of online learning fothegifted is impaired2].

KSA, where they divided into four experimental groups

depending on their LS and Mahy mlenttde studdnta eniss out Toh ¢heir sfull patential
occurred during the first term of the academic year 2010  unless the curriculum responds to their needs and stimulates
2020. In the FC based on IV, no statistical differences their thinking. Several studies on gifted students point to a

betWeen the TF and AF were pl’esent in intel’aCtive Videos connection between |earning Sty|es and C|assmﬁ0rmance
on the achievement or PKMS for talented students. Also, [3]. Talented studentsd LS di

no statistical differences between the LS (convergént
distant) in the total PKMS and achievement for STS were
present when applying interactive videosbased flipped
classrooms, same for statistical interaction effects between

students, where talented students prefer instructional methods
emphasizing independence (independent study, discussion)
[ 4] . Students must be encour ac

the TFi AF, save for some interaction effects in some empqvered in a variety of learning situations [5]. LS pla_lys
knowledge management skills (conveying, analysis, cqntrlbuted to classroom performance .and the way qgifted
organizing). Future research could address the diminishing Middle school students respond to their classroom [6][1].
motivation incurred with the interactive videos-based Without appropriately —stimulating environments, gifted
flipped classrooms. Specifically, how to design ased Students become frustrated, réd, and unmotivated [1].

FCs with feedback types that encourage students to Although technology by itself may not be motivating, the

develop KPMS opportunities that technology presents and motivation for TS
seem to correlate. When technology aligns with authentic or
Keywordsd Feedback; Interactive Videos (IV); Flipped @A r evalr | d o applications, [8hoti va

Classroom (FC); Learning Styles (LS); Scienc&alented Technology can effectively accelerate coursework to
Students (STS); Personal Knowledge Management Skills exceptional middle school students, effecting <ost
(PKMS); Achievement effectiveness, parent and student satisfaction, and
individualized talentfocused work pace [2]

Educators worldwide are promotiragblended

Despite the many efforts to support gifted |earning environment that combines technology
studentsthey do not receve adequateservices

|I. INTRODUCTION



with traditional teachingF-lipped classroom®llow information literacy skill§25]. This increasing shift
the concept of a blenddédarning strategy thatas towardsthe adoption opersonal knowledge skills.
recently gained popularitj9]. In this pedagogical IneffectivePKM practices are mostsaused byhe
approach, the students work independently outsitéek of correctechnologyassociatedkills;

the classroom to study basic concepts throughdividualscan onlyexercise PKM opmally with
different methods like online lectures, videos, aneffective technologyelatedskills [26]; [27].

articles. The learning is sgblaced the classroom one key purpose of PKM is to provide a framework
time is then used for the applicationtbe learned for individuals to managend integrateew

material in the class. The studenésmgagein informationand enrich their knowledge database

activities focusingon the development of skillsf : o .
conceptsapplication and factual knowledge the;?a frectively, thusempoweringndividualsto easily

have acquired earligta]; [11]; [12]. apgy their knowledge tdvandlenew and old
Governmentencouragehe use of videtased FC problemsandlearn from new experiences. It is one
by funding schools, enabling thienplementatiorof —of the needs of the gifted students that many types
FC [13. Students sugget ed t hat t eaef edeardin@dnenfioneddsia g e
and surprise questions should be included in
interactivevideos[14]. PKMS6 i mp ohag eeencaddressed by
Several advantagesof FC were reportedas the: many researchefg9; [30]. It helps indviduals with
increased understandirtye development afritical knowledge creation, management, and application.
and higheflevel thinking, selfregulated learning, It is not easy &lping students to manage their
collaborative work, and fae®-face interaction with knowledge efficiently, especially in online courses.
thelecturer[15]; [16]; [17]; [18]; [11]; [19]. The key issues are managing and supporting
Interactive videosare a recent addition topersonal knowledge and information so that it is
flipped learning allowing students to actively accessible, meaningful and valuable to the
engage with theteaching material rather than individual; maintaining networks, contacts, and
passively watclmg it [20]. These videos containcommunities; making life easier and more
embedded interactive activitie®.g., quizzes and enjoyable; and exploiting personal capitil]; [30].
open questionsto somehowengage studentg1). Technologyenhanced individual prowess is a
Video-based FC instruction can strengthen learnirgitical part of PKM andsuch technology will help
motivation [9:387, thus providing theoretically users to classify informationand archive
sound deep learning fostudents of different interactions, emails, and other itetoseasily locate
abilities [9:389. Interactive videos raise the them[26:334;[32.
motivation andintrigue learners availing effective Literature Review
learning Interactive videogerpetually prompt the Literature suggests that while blendégarning
learner to interactwith the program during the programs are a growing segment of onlinerigay
presentation with the possibiliy of providing in K-12 schools that cdacilitate a wider variety of
feedbaclactively[22); [23]. benefits for extending gifted programming, very
The benefits of videdased FC instruction little has been documented about the role and
assume that all learners are motivated and- setffectiveness of blendddarning in a gifted
regulated to complete the assigned learning tasisidentsclassroom, and none of this literature is
outside class timg24]. empiiical [2:295.
Providing gifted learners with appropriathoices Gifted education in KSA has been under the
for accelerated coursework in their area of talent gadership of two main institutions: Mawhiba and
interest in this type of blendddarning model can the Ministry of Education. Many of the enrichment
help them meet their potential for academiservices that are offered in schools and summer
achievemenp). enrichment programs in KS&rebasednthe Oasis
To succeed in -pbriededy 6 s iEri¢chmenimMedel.obue to the nature of the
environment, knowledge uses theed to exercise  education system in KSA, the administration of the



model mostly employed a pullout approach, wherateractive environment enabling the learner to
gifted students are gathered together outside tbentrol videq43]; [44]; [45].

mainstream classes to join systematic enrichment IVibased FC has been claimed to show the
programs either wring the academic year or duringollowing advantages[9]; [16]; [11]: (1) Online

the summer vacatids3). assessment hel ps teawlhers

Flipped Classroom of understanding before attendance; teachers can
A FC approachcomprisestwo distinct parts: appropriate to that level, improving class discussion

direct online i nstruct and exeraides. (2h k& helps dedl enmitht imdividual w n

and pace and interactive group learning activities differences in learning; weak learners can replay the
scheduled class¢®4]; [35]. Many of FC'sunderlying videos and redo the assessments per theinitep
principles and techniquggctive learning, student needs until they can fully understand the contents.
centered instruction, setfirected inquiry, peer (3) Postviewing reflective activities can be
instruction, and constructivist learning theowere developed for formative assessment purposes
thoroughly researched and used successfully femabling the lecturer to ensure the following
decadeg$3é]; [37]. Studens recognized that FSvere  workshop activities meet the specific learning needs
more efficient than traditional approacties:1464; of the students. (4) More of the learning

[17:80Q; [18]; [19]. responsibility is transferred to the student. (5) It is
Interactive VideosBased FC Advantages flexible to cover a wider range of materials.
Interactive components,e.g., quizzes or online According to research findings IV could be

exercises, should be included when creating onlineed in FC to engage, motivate, allows full
videos becausdnteractive videosan be enriched, attention, and improve their leang, There are
or Aannotatedo, wiie.t téxts, o rhanye tools nfer dcreatingt |Y[#6E[47];[48] Free
pictures, audios, and videdssg], but interactive educational website for educators and learners
videss are usuallysnippets b animations[39]. (TED-Ed platform,Play posit platform
Videcos havebecomecrucial inmodern educational Feedack in IV
systemd40]. IVs wasdescribed as one of the mostVs are related to various types of interaction
exciting types of media that combines the power &tedback can be provided to the learreasuring
moving images, story, depth, and richness tiey are on track and achieve the proficiency
information enriched with interactivity[41]. It required Feedbackis the information sent to the
combines the capabilities and characteristics f#arner to modify thinking or behaviandimprove
video and computewithin t he | e ar n eleabnig [49].0 Feédbaak functionally, is a two-
whether in operation, access to learning resourcegarameteevaluation processhe goaland the level
or choosing the required sequences from vide bereached.
audio,texts, drawingsor pictureg42]. Feedbaclcan berecognizedas the process of
Interactive videos are defined as vide@roviding the learner with information about his
programs divided into small parts consisting afesponse in an organized and continuous manner to
kinematic sequences and fixed frames, questiohslpthem with the necessaamend for the correct
and lists, and the learner's responses via tlesponsgs0;[51].
computer, which are the determinant of the number  Previous studiéds showed thatlassifications
of video clip sequences; IVs are a combination of feedback types can be summarizedigure 1.
video and computer technology where a computer(k; [53]; [54].
used to iteract with information to provide an
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Figure 1: Classifications of feedback types

I Negative

Studies confirmed that students with what is recommended by talented studies, where
specificlearning stylemay respond more positivelytalented studentsieed to lead their leang and
to differentpersomlly preferredtypes of feedback determine their speed in learning, attention to higher
furtherdevelopng their[52]. skills, and management of personal knowledge and

their experienceg6];[18];[19].
FC for GT Relationship between LS and TS
The concept of giftedness in the Oasis Enrichmebgarning styles influence how students respond to
Model is viewed as a composite of the cognitiveslassroom performancgs]. Learning styles was
persongland social aptitudes and skills that enablessistedn terms of how the learner processsorh
the individual to excel inone or more fields of and retain informatiofe6]. And wasdefined as a set
interest as compared their peers. This conceps of behaviorsdefining the individual's preferred and
sufficiently flexible and expandable to incorporateelatively constant methothat makesthem more
the elements that contribute to excellence in a givefficient and effective imardling information[57].
domain, such as heritable innate abilities Talented studentsend to be independent
(intelligence), cognitive abilés, personal and and aware of their own needs, feelingand
social traits (including motivation), and the culturalattributesdistinctly from other$[58]. Some studies
knowledgerelated, and experiential opportunitiespointed out thatlearning stylesmay not differ
thatanindividual may be involved in. between high and lowachievingstudents [58];

The perceptions and experiences gifted [59). Excelling middle school studentsrefervisual,
studentsand their teachers to better understamng haauditory, verbal, logical, and independent LS, while
online learning environments can meet the needslahesthetic and interpersonal LS did not have
ST. wereexamined[55], It wasfound that the significant influences on scoregs0]. Similarly,
online format was conducive to a morestudents using independent, analytical,
individualized and  differentiated  learningsysteméc LS are more likely to perform betteg).
experience tharthe regularfaceto-face setting LS Measurement
AfStudent s @ace consistenkwittatheir kolb identified four LS: diverging (concrete
rate of learning, have more time to reflect, feel moexperience and reflective observatioagsimilating
in control of the learning process, and engage (abstract  conceptualization and reflective
moresefd i r ect ed and i nde p ebsavation)corlverging (akdstragt conceptualizatio
Alternatively, some advantages of flipped and active experimentation), aratcommodating
classrooms identified asdeveloping critical and (concrete experience and active experimentation)
higherlevel thinking, collaborative work,schedule using its LS inventory scores[62]. Thereis no
flexibility, and ability to reviewor pause lecture strong correlation between participants'
materials when needed. All of this &igns with preferences and their achievement scordse

and

LS



learning styleshove d no as s oc i at academic needs(i7i;8]. Besides,sciencetalented
overall achievemens. students often get bored inpassive learnirig
All versions of the LS scale have had thtraditional lectures[23]. Previous studies of FC
same formata short questionnairenifie items for vyielded promising results for various academic
LS, and 12 items for subsequent versiowsiere outcomes including enhancement of subjesied
respondents to rank fosentence endings thatperformance, language acquisition, critical thinking,

correspod to the four learningtyles and information literacy [72; [73);
[741:[75;[76];[77;[78];[11]. Most interactive videos
Importarceof PKMS for TS based flipped classroonexhibitedeffectivenessin

PKMSare skills that lead enhance cognition, developing some skills and increasing cognitive
communication, collaboration, creativity, problemachiezement [79); [80]. Also, research studies
solving, lifelong learning, social networkingnd indicate that sciencetalented students have
leadership to improve the effectiveness, maintainedLS preferences that distinguish them
productivity, and innovation of individual[63];[64]. from other students[59. Therefore a diverse
The most essential type of skills of informationapproacks is requiredo cater to ST
ideas, and knowledge elements are accessing, Students in the 21Century requie softskills
evaluating, organizing, analyzing, conveyingand knowledge preferably occurringn authentic
collaborating,and securing information and ideaslearning situations and include greater collaboration,
[65. PKMS improve student® cooperation, communication, problersolving and critical
collaboration, and connection amongimilar- thinking [81]. There has been relatively little
interest individuals in data and information discussion about using PKMS and tools in the
processinginto knowledge[66]. That is what the learning procesg67; [68]. Studies highlight the
talented needs. There is an effective relationshipportance of PKMS in improving individual
between the utilization of technology and easing performance and effectiveness in  personal,
PKMS [67]. organizationgl and social environments and
These skills are time control; workplace developing selawarenes of their limits and
wellness; speedy reading, notation, and researetilitieq66];[67] ;[70]; [81].
document structuring; information design; target Currently, literaturedid not examine howhe
writing; processing infrastructure; anfiltering feedback of Ivbased FC instruction with LS
techniques. Also, a set of strategieshelp stidents influences PKMS andchievement for STS. So, the
manage their PKMS in online courses using welesearch problem is determineithout considering
tools: socialization externalization combination t al ent e d &as bne dféheimpgodantldi&ers

andinternalizationpropose by|[6g]. in educdional design,besidesthe need to study
SevenPKM skills were set asretrieving; some type®f feedbackappropriate to the proposed
evaluating/assessing; organizing; analyzingtesigns for developing PKMS and achievement for

presenting; securing; dncollaborating Studies sciencetalented students

highlight the importance of PKMS in improvingQuestions

individual performance, enhancing individual®d (1) What is the effect of the difference between the
personal, organizational and social environraent  (text and auditory) feedback m the IV on the

effectiveness and developing abilitiesd s e | fPersonal Knowledge ManagementSkills for
awarenesgs];[69;[70]. sciencetalented studen®s
Search Problem (2) What is the effect of the difference between the

More than 70% of gifteds t u d eteather® (text and auditory) feedback in the IV on the
responded that thestudents wereot challenged or achievement fosciencetalented studen®s
given a chance to further develop in their(3)What is the effect of the diffenee between the
classrooms. Talented studentsneed advanced LS (convergent divergent) in IV on the
programs in many cases because the regular Personal Knowledge ManagementSkills for
education program is not yetady to meet their sciencetalented studen®s



(4) What is the effect of the difference between thienplementation
LS (convergent divergent) in IV on the
achievement o$ciencetalented studen®s

(5) What is the effect of the interaction between the
(text and auditory) feedback in the IV and the
LS (convergent divergent) amongscience
talented studentson Personal Knowledge
Managemenskills?

(6) What is the effect of the interaction between the
(text and auditory) feedback in the IV and the
LS (convergent divergent) amongscience
talented studentsn achievement?

A Variables: The research dealt with three
types of variables: ndependent varialde
(feedback (audio/ text)with the V),
classification variable (convergent and
distant LS), and dependent variable
(achievement PKMS).

A Design: This study employed a descriptive
analytical method to analyze previous
studiesand a quasexperimental transversal
comparison of equivalent groups design to
identify the effect of the interaction of

Method independent and taxonomic variables on
-Research Model:This study was designed in dependent variablesexplained in tabld.

the exploratory research method.
-Participants

The study was conducted on science
talented stuentsin the G8 of middle school from
the Hail Gifted Care CenteBtudens had topass a
measure of mental abilities testing at the KSA level
and within the best 5%ith an academic level
exceeding 90% itheir schoos.

-Data Collection Tools

An objective ahievement test in the plant
reproduction unit of science, The PKMS Scales
prepared by Dorothy (201@nd translated bys2].
Assessment dfS wasconducted using Kolb's LSI

Table (1) Experimentaldesign forresearch

Experimental PreTest Treatment Feedback Post Test
Group 1 Achievement FC based on IV for divergent IV 1 AF Achievement
Group 2 Test Vi TF Test + PKMS
Group 3 FC based on IV for converging IV 1 AF scale
Group 4 Vi TF
(Usama, 2018) the model was adopted for the
Procedure design of the FC based on the IV format (2):

ADesining an FC Environment Based on IV
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Figure 2: Educational design model for the FC

The analysis stagacludedthe following
A Problem analysis and needs assesgniThe
problem was identifiedas sciencealented
studentsd | ackandgerper sonal skills
educational needs wetlee need for a set of
skills and knowledge developng their
PKMS and achievement.
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Figure 3: An analysis stage of the FC

First, his step ended with the formulation of2- Second the design stage: The formulation of the
the general goalof "Developing PKMS and educational program design was planned for the FC, and the
achievement among STS", in light of the adoptioﬁage contained the processhewn infigure 4 asfollows:

of the list of PKMS82). A Formulaing learning objectives: The

A Analysis of educational tasks: set general objectives of théVi FC were determined in
objectives and analyze educational tasks . 1ghtof alistof 40 goals , _
branching into subprocedures in the plant A Organizing the content and following up its
reproduction unit. The form and number of presentation: The plant reprodu.ctlve unit
tasks that STS will perform in the classroom content elements thacan achieve the
and those at homeeredetermined. required objectivewereidentified.

A Learners' characteristics analysis: STS in Gg A Defining activities and assignments: The
scienceeducationathallengesverethe lack activities and assignments presented in the
of PKMS-related information and skills. FC and thelV contentwereidentified by the

They were grouped into four experimental two types of auditory feedback& text

groups suited tdivergenceandconvergence ) fee_dbgck .
learning styles A Designing an education strategy: Learner

A Analysis of resources in the educational centered learning strategiesere used to
environment:The educational resources and stimulatelearningby drawing attention and

resources available to STS, which were used . _S€tting goals associated with each skill
to ensire the presence of a smart device or a A Determination of evaluation methods (tests

computer with each student at home. and assignments for separation) and
feedback methods for-@ontent (etests e

activities andassignments).
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The content was determined to achieve educationa .4 ihe development stage: fiocused onthe
goals. _ o _ _ formation of multimedia elementpresentingthe
- The process of identifying meeting points  content: traditional and dexts pictures digital

most  appropriate  (traditionfalectronic) and animated graphicandvideo clips(figure 5).
presentation methodvas chosen, and the

content was reformulatedinto adaptive In light of production standards, the

activities suiting to ST 0 n eaedd appropriate production incubation was chosen:

facilitating the transition from facedo-face

learning class andhome learning. A Production incubationwas based on the
A Feedback:Forms of auditory feedback8 text adoption of eproducts (text, images, sounds,

feedback were determineghd presented to andvideo) andvasused asit is.

the learner, whether in the traditional A Partial Production Incubatiorfior some e

classroom or during the IV. productswas modified to siit the product
Alnteraction design and communication methods: with the needs.

The forms of interaction were identified (the A Total production incubationfor some e

| earner 6s i nter act i onproductg vas develpped accordimg to the

classroom/home environmerihe interaction targeted learning needs.

of learners with eaclother/with the teacher _ .
andthe interaction of learners within the 1v), The following IV build was done:
and communication methods were identified

within the learning environment-feail) with - Scenario PreparationPer the skill list,
an emphasis on the importance of taking into behavioral goals, and content, an IV scenario
accounisystemic work. content has been built and set up as follows:
A Flowchart design: The leantes j ot then e y After designing the initial scenario, it was
targeted learning outcomeeereillustrated by presented to specialists r e \(goadsw
streamlined  flowcharts showing the scientific ~ terms  presentation  and
arrangement of traditional or -learning sequencing the appropriate number of
situations, the tribal requirements of each frames for contentappropriate forms of
position, and how it relates to what follows or interactbn, and feedback display method).
precedes it. Arbitrators confirmed the validity of the

scenario for usby approximately 92%with
the amendment of some language versions



and the addition of some illustrative Adobe Audition CC7.0 CShvas used for sound
examples.Adjustments were made and thgroduction and effectOutput was in mp3, Wav
scenario was finaed. format. Adobe Premiere Pro CC 20ivs usedo
produce various video elements, whetler V.
Production of video footage: Vidsowere Photoshop CC 7.0 Adoheas used for graphics and
recorded viaSnagit9. The clips werstoredon the gtil| imagesand image adjustmentsasic template
computer via the TV cardThen the clips were and buttondesigrs. Qutput images and graphics
compressedThe audio was then dubbed on theere in .jpg, .png format. lllustrator CC 2015
video. The texts were written using Microsofsoftwarewas usedor producing bitmap and linear
Office Word 2010,aC(Dunting forthe compatibility images and hand"ng graphics in ai, esp.
between fontand screensizes and display area.

Figure 5: The development stage and the production of the necessary learning objects IV in the FC
two types of feedback (Alnd TF), characterized
by the following: (Integration and partnership
After producing the videos and monitaggand Petween the components of the conteonfidence
rendering operations, the videos were uploaded ifhthe contentmultiple interactiondbetween all the
YouTube Playposi platform was used to convertéléments product satisfaction intrigug diversity,
the videos into IV, as the interactions were added &d versatility, while emphasizing the presence of
each video according to the specific scenariiVersity in the learming method (commensurate
Finally, we got the IVWix was used to build an-e With the content and place of learning) such as
environment to display I¥and manage the learningProblém-based learningparticipatory learningand
environment, by usingone of the readynade Selflearningwithin the IViFC. It presented during
templates and modifying them to suit learnin§F Or TF,anduploaded to theelowlink:
topics andthe needs of outstanding learnekdl of  https:/intervideoedit.wixsite.com/plantreprotion
that was linked to IV, by defining learning paths fo
each sample of the four research sasy@Bowing
learneraccess tohe path ohis learning only.

Fourth the experiment and evaluation stageisTh
occurredn two main processdsigure 6):

Formative evaluationThe production stages of the

At the end of the stage, a baearning FC were evaluated acrosall stages ofthe FC
environment based on the IV was produced with


https://intervideoedit.wixsite.com/plantreproduction

educational desigmproviding interim feedback, and The final evaluation: It included the learners'

the subsquent progressive adjustments to ensuexaluationwherea pilot study was conducted on 20

the quality of the outputs of each stage. students dealing withan IViFC environment
assessinghe comfort and easgf use and ability to
suffice beforepublicationand application.

Expert
evaluation

Statistical
treatment ,’

Figure 6: Stage of evaluation and experimental implementation

Expert evaluation: Specialis@ssessedhe experimental groups), followed by providiripe
learning environmenper the adopted technical andstudent withcredentialsfor the learninginterface
educational standards tmsure its sincerity and with its two typesAF &TF.
sufficiency. The average percentage of agreement The learning method was explained M
on the quality otduatfeedback IV FC environment FC for the learnerswith a guide when needed,
was 93.6% a high ratio Recommendations weredeclaring the terms of achievemeiihe research
setting an icon skipping the introduction, correctingeam supervised tl@cal commitment, dchnical
some language errorand modifying some video support, and management of the t@ughout the
clips in terms of size and timingAfterwards the process
FCs werdinalized
Fifth: ThelmplementatiorStage
The interaction with théVi FC beganby applying
the LS scale (students were divided inflour
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Figure 7: The operations of the implementation confirmation stage

The evaluation stagaused measures of This stage had multiple dimensions
PKMS, educational activities, and tasks delivered technica] economi¢ social and educational
studentsMaintaining thetimeframe for learningger dimensions It also includedthe first followup
the flexibility guaranteed by the determinants gbrocess(figure 8) including three main metrics
education in the FGhe experimental treatment wadechnical suppor{solving programming problems
appliedwithin 2i 20 November2019 in cooperation faced at homkg technical educational/acadeic

with the Hail Gifted Center. support(provided to learners fpfand continuous
_ _ review (periodic reviews to improve performance
- Sixth: QualityAssurancestage and maximize strengths to ensure the quality of
learning.

follow-up Process

FC Quality

Assuring Stage

| 4
‘ Feedback

Improvent 653@ : ' ; ‘
-"“G : Oom
O

Developmem

Figure 8: Quality Assurance Stage
roduction program)s and the cortinuous

. The i t : : .
Second © Improvement process @evelopmenbfthe FCwhetherpartial or radical.

included three m@n procedures:comparisonwith
similar educational product® identifyingthemand Findings
the extent of their implementation of educational
requirements control and  revision (a LiMmitations

comprehensive review of the scientific content and First, the participants werefew from
different schools due to the small population of

gifted and talented studenty, limiting the



generalization of this study. Second, thisdy tried

to study interaction witlonly somelearning styles

and feedback typen IViFC, achievement and
PKMS. Third, the research was limitetd a single
reproduction. Fourth the

science topic: lant

researchomitted talented studentwith convergent

and divergentLSs due to a lack of them inhe
Gifted Center in Hail.The effecs of gendery 1Q,
digital skills, and previous experiences, especially - To answer Q1 an ndependent sampletéstwas

[4], findings stresghe importance of these variables

A onesizefits-all educational madel does

not wor k

for

t odawWwedslsould al e

create an interactive -learning environment to
encourage different talented students and their
learning stylesto expressand exchangetheir
thoughts and ideas and collaboratively solve

problems.
Results

used to test the difference between the TF and

Implications AF in thelViFC on thePKMS for STS, as the
following in table (2)
- Table 2: Results of the difference between the TF/AF in thi&0G/on PKMS for STS
PKMS LS N Mean Std. Deviation T df Sig
Access TF 25 43.44 2.70 159 | 48 0.120
AF 25 44.64 2.64 Not Sig.

Evaluating TF 25 37.48 3.73 0.92 48 0.362
AF 25 39.20 8.55 Not sig.

Organizing TF 25 41.48 4.06 1.15 48 0.255
AF 25 42.60 2.67 Not Sig.

Analysis TF 25 43.76 2.91 1.68 48 0.100
AF 25 42.60 1.84 Not sig.

Conveying TF 25 42.40 3.02 0.74 48 0.466
AF 25 43.00 2.73 Not Sig.

Sharing TF 25 38.48 4.11 0.86 48 0.393
AF 25 39.48 4.09 Not sig

Providing TF 25 4120 3.10 0.30 48 0.763
AF 25 41.48 3.41 Not sig.

Total TF 25 288.24 10.21 1.79 48 0.079
AF 25 293.00 8.47 Not sig

The results table 2 and fgure 9) revealedhe
lack of statistical differences between the TF anthe PKMS, as well as the absence stétistical
AF, in terms of(Access toEvaluating, Organizing, differences between the TF and AF in tbi&l score
Analysis, Conveying, Share, and Providing)

processingdeas and information skills ¢¥ on

of thelVi FC on the PKMS.
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Figure 9: Difference between means of the PKMS Skills for the TF/AF itV 1 FC



-To answer Q2 an ndependent sampletdst between the TF/AF in thdViFC on the
was used to test the statistical difference achievement for STS astable (3:

- Table 3: The resultsf the difference between TF/AF in1¥C on STS

Feedback in IV N Mean Std. Deviation T df Sig
TF 26 36.0769 1.95802 0.42 50 0.668
AF 26 35.4231 7.47354 Not sig.

- The results(from Table 3& Fig 10)showed the From the results for Q1& Q2though therds
lack of statistical differences betwedhe TF a clear improvemenof PKMS and achievement
and AF in IV onthe achievement for STS induced by I\ FC, thereare no evidentdifferences
Although the average of TF is higher than AF between TF and AT.

- To answer Q3 independent samplestdst had

- been used to test the differences between the
A A convergentinddistantlearning styles inVi FC

on PKMS for STS as in table (4)

100%
80%
60% 1~
40%
20%
0% -

Means

TF AF
Feedback

Figure 10: Difference between means of thachievement
for the TF/AF in IViFC

- Table 4: Results of the difference between convergent/distant learning stylé$@ tvi PKMS for STS

PKMS LS N | Mean Std. t Df Sig
Deviation
Access Divergence 24 42.87 3.12 3.17 48 0.003
Convergence 26 45.11 1.72 Sig.
Evaluating Divergence 24 37.71 8.40 0.65 48 0.521
Convergence 26 38.92 4.40 Not sig.
Organizing Divergence 24 40.45 3.83 3.44 48 0.001
Convergence 26 43.50 2.28 Sig.
Analysis Divergence 24 43.71 2.29 1.46 48 0.151
Convergence 26 42.69 2.60 Not sig.
Conveying Divergence 24 43.75 2.64 2.63 48 0.011
Convergence 26 41.73 2.77 Sig.
Sharing Divergence 24 39.08 3.39 0.17 48 0.866
Convergence 26 38.88 4.71 Not sig
Providing Divergence 24 40.62 2.61 1.52 48 0.135
Convergence 26 42 3.64 Not sig.
Total PKMS Divergence 24 288.20 10.80 1.74 48 0.088
Convergence 26 292.84 7.88 Not sig

- There were statistical differences between the
learning stylesin the access and organizing
aspects ofdeas and information skillef Vi
FC on PKMS for ST$or the convergece
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Figure 11: Difference between means of the PKMS

efficiencies for thelearning styles

Statistics remained marginally similar in the rest
of PKMS across the learning styles. Also, this

remained the same whesing IVi FC.
- To answer Q4 an independent sgle ttest was

used to test the statistical differences between
LS in IViFC on achievement of STS, as in table

5 and figure 12

Table 5: Results of difference between the LS (convergistant) in IM FC on achievement of STS

Std. :
LS N Mean Deviation T Df Sig
Divergence 26 34.42 7.27 -1.80 50 0.007
Convergence 26 37.08 1.83 ' sig

There were statistical differences betwéearning
stylesin IVTFC ons t u d achievententn favor
of convergence the average of convergence
exceededhat ofdivergerced s

A b

,/
T

100%

50%

Means

0%

- To answer Q5 atwo-way ANOVA wasused
to test theTFi AF interaction in theVv and
learning stylesnd its effect on PKM3ach

of the seventh PKMS was treated separately

with varying degrees

For access

to ideas and

information

skills, the data were analyzed as shown in
table 6: there was no statistical TF AF
interaction in IViFC and the learning style

Divergence Convergence influencing the access to ideas and
s informationskill.
Figure 12: Difference between means adchievement for
learning styles
Table 6: Interation between TFAFinIVIFC & | earning styles among studentséo
Source Type Il Sum of Squares df Mean Square F Sig.
Corrected Model 93.36 3 31.12 5.33 | .003

method * LS 12.72 1 12.72 2.17 | .147
Error 268.55 46 5.83
Total 97338 50
Corrected Total 361.92 49

the data were analyzed as

statistical interactiotnetween TFAF in IVi FC and
For evaluating ideas and information skill LS influencing evaluating ideas and information

in taBlehere vas no skKill.

Table 7: Interaction between TF and AF inilIKC and learning styles evaluatiitpas and information skill

Source Type lll Sum of Squares df Mean Square F Sig.
Corrected Model 111.07 3 37.02 .84 AT7
Intercept 73287.21 1 73287.21 1670.44 .000
method * LS 55.67 1 55.67 1.26 .266
Error 2018.14 46 43.87
Total 75627 50
Corrected Total 2129.22 49

For organizing ideas and information skill,

table 8shows data analysishere were statistical



interactiors between TFAF in the IViFC and
learning syles influencing theorganizing ideas and

informationskill.

Table 8: Interaction between TFand AFifrWC6s and LS on STS organizing ide:
Source Type Ill Sum of Squares Df Mean Square F Sig.
Corrected Model 312.38 3 104.12 1764 .000
Intercept 87971.54 1 87971.54 14903.18 | .000
Feedback * LS 181.24 1 181.24 30.70 .000
Error 271.53 46 5.90
Total 88952 50
Corrected Total 583.92 49

To determine the mean differences between theingthe Tukey testas following (table 9 &figure

four groups we performed the post haanalysis 12):

Table 9: Tukey test results for the A& interactioninIMFC and LS on studentsd® organi zi
Skill Feedback in IV LS Mean Std. Error
Organizing Text Divergence 37.917 .701
Convergence 44,769 .674
. Divergence 43.000 .701
Audio
Convergence 42.231 .674
46
44
w 42 -
c
g 40 -
= 33 -
36 -
34
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Organizing ideas and
information Skill

Divergence
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Divergence
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Analysis to ideas and
information

Conveying to ideas and
information

Figure 12: i nter adAFindViBEG amead ull ¢ar hien gveetnyITé&Es on student s

ideas and informatioskills
interaction effects between tA& andAF in IV-FC
For analysis of ideas and information skilland LS influencing analysis of ideas and
the dataanalysisis in table10; there were statistical information skill.

Table 10: interaction resulbetween TFAFinIV-FC and | ear ni ng st yideasandinfornationskik nt s 6
Source Type Ill Sum of Squares Df Mean Square F Sig.
Corrected Model 80.10 3 26.70 5.50 .003
Intercept 93164.08 1 93164.08 19193.97 | .000
method * LS 50.40 1 50.40 10.38 .002
Error 223.27 46 4.85
Total 93529 50
Corrected Total 303.38 49




To determine the mean differences betweenrable (11) Tukey est results for the (TF AF) in IV- FC
the four groups we performed the post hoc analysis
usingthe Tukey test, as in (Fig 12 table11).

and

LS (convergent andivergent) among STS on Analysideas & information skill

Skill
Method LS Mean Std. Error
TE Divergence 45.33 .636
Analysisof ideas Convergence 42.30 611
and information AF Divergene 42.08 .636
Convergence 43.07 611

For conveying ideas and information skill learning

table 12 shows data analysishere were statistical information skill.

interaction betweenTF and AF

styles affectinghe analysis of ideas and

in IVIFC and
Table 12: Interaction between TRFiNIVIFC and | ear ni ng st yidleasanddnformatiorustlile nt s 6
Source Type Ill Sum of Squares Df Mean Square F Sig.
Corrected Model 143.70 3 47.90 8.44 .000
Intercept 91190.88 1 91190.88 16084.59 | .000
method * LS 88.32 1 88.32 15.57 .000
Error 260.79 46 5.66
Total 91569 50
Corrected Total 404.50 49

To determine the mean differences between
the four groupswe performed the post hoc analysis
usingthe Tukey tesfas in table 13):

Table 13: Tikey test results for the TF and AF inil&C and

Learning styl es ieasandinfadnmtiohskidb conveying
Skill Method LS Mean Std. Error
Conveying Text Divergence 44.83 .687
Ideas and Convergence 40.15 .660
Information Audio Divergence 42.66 .687
Convergence 43.30 .660

For sharing ideas and information skill,IViFC and LS influencing shaing ideas and

table 14 shows data analysisthere were no
statistical interaction effects
Table 14: Interactin between TFAF in IViF C

between aRd AF in
and

information skill

| ear ni ng s tidedsersd informatientskilld e nt s 6
Source Type Il Sum of Squares Df Mean Square F Sig.
Corrected Model 15.87 3 5.29 .302 .823
Intercept 75865.93 1 75865.93 4334.64 | .000
Method * style 2.88 1 2.88 .16 .687
Error 805.10 46 17.50
Total 76793 50
Corrected Total 820.98 49

For providing ideas and information skill, Vi FC and learning stylesproviding ideas and

table 15 shows data analysisthere were no
statistical interaction effects between &aRd AF in

Table 15: interaction between TAFinIVIFC and

information skill.

|l earning

s t yideasand informationwskille nt s 6 ¢
Source Type lll Sum of Squares Df Mean Square F Sig.
Corrected Model 30.17 3 10.05 .95 421
Intercept 85199.59 1 85199.59 8113.49 | .000
Method * style 5.60 1 5.60 .53 469
Error 483.04 46 10.50
Total 85963 50
Corrected Total 513.22 49

C



For total PKMS,table 16 shows data analysis;TF and AF in IVi FC andlearning stylesnfluencing
therewere nostatistical interaction effects betweerthe total PKMS

Table 16: interaction between TAF inIVIFC and

|l earning

s t yideassnd informationuskille nt s 6

Source Type Il Sum of Squares Df Mean Square F Sig.
Corrected Model 567.09 3 189.03 2.20 .100
Intercept 4213551.47 1 4213551.47 49160.23 | .000
Method * style 15.43 1 15.43 .18 .673
Error 3942.68 46 85.71
Total 4227509 50
Corrected Total 4509.78 49

- To answer Qf a wwo-way ANOVA wasused
to test the interactioas intable16:

Table 16: Interaction betweenT&AF inIVIFC and

|l earning

styles on

Source Type Il Sum of Squares df Mean Square Sig.

Corrected Model 143.28 3 47.76 181

Intercept 66459.25 1 66459.25 2355.212 .000

Feedback 5.56 1 5.56 .659

LS 91.55 1 91.56 .007

Feedback * LS 46.17 1 46.17 .207

Error 1354.46 48 28.22

Total 67957 52
Corrected Total 1497.750 51

There was no interaction betwedir and confirmed that the LS affextdifferent levels of
s t u geefornhaecé and achievemerisg].
elements are designeal @llowthe user to reflect on
the information deliverebefore moving to the next
step in thelearning procesgs9. So,
componerg ensured that thiearner comprehended
e contentinstead of simply viewing it.Also,

research showed that interactive videos area

powerful tool in educationencouraging reflection
and studentlirected learning[90]; [91]. Hence,
sciencetalented studentsre encouraged by the use
: _ H QIS dreibde f/PFC where most of thenmaintained
skills and achievement in flipped classé@here high performance. The environment theyerated
within seens irrelevant totheir will to consistently
achieve and complete assignmemgardless of the

AF in IV-FC and thelearning styleo n
achiezement.

Discussion

The results revealed that Vi FC, therewere no
statistical ~ differences between TF and AR,
concerning achievement orskills, though TF6 s
averageexceededhose ofAF. However,therewas

a clear improvemenin skills and achievement.

Alsq, therewere nostatistical differences between
learning styles(convergent distantyon st u

were nostatistical interaction effects betwedifr
and AF in IVIFC and LS influencingskills and

achievemat, though thereare some interaction challenge3]; [6].

effects in someskills (conveying analysis and
organizing)

We attribute this to the retentisgupportive
role of interactive videosPrevious studiesagree
that IV guides the learner's attentiand motivation
increases achievement, knowledgeand formative
assessmen?]; [48]; [65]; [86]. Also, the findings
agree with[11]; [19; [36]; [79]; [80]; [87]. That IV
would improve problersolving, communication,
and reasoning And it was seen that FC facilitates
motivaion, autonomy and commitmen{i14]; [42].
However,FC and IVare irrelevant tachievement

skills, and performance [62]. Same for which they

includes tutorials,

try to unravel

Interactive

Interpretation in theLight of LearningTheories
This concept of FC is a combination of behaviorist
principles and constativist
constructivism, behaviorism focuseglaces the
teacher asthe center of instruction and content
lectures, demonstratiorzsd
other teachefocused instruction.The classroom
was conducted as so
Alternatively, constructivism is based on the

principle that an individual uses prior knowledge
and experience to build and understand new
' conceps; individuals possesshe information and

ideology. Unlike

information [23.

interactive

f

studer



Accordingly, knowledge was constructedor frequency of the training affecting the mastery of
reconstructed bystudents when they utilized educational tasksAlso, the value of feedback and
interactive  videos This construction and its importanceenhanceds t udent s 6 | e al
reconstruction were donevia active learning raisedawareness of the strengths and weaknesses of
strategies such as probldrased learning. Throughtheir learning, and that the quality of the feedback
interactive  vides, knowledge construction providedthroughlV had an immediate impact on
occurred. Students are corapendingcontentat a PKMS.
higher levelrather than memorizing it, as the latter Future research could address the
contributes to the problem. diminishing motivatioroccurrirg with the 1V-based
Sociocultural conflict theory is also relevantC setting. Specifically, how to design-based FC
to the FGClearning approach suggesting that with kinds of feedbackthat could encourage
discrepancy or conflict sparks cognitivestudents to develop KPMS and deepen their
development. Socioognitive conflict theory understanding aopics This study can be replicated
identifies conflict as an essential ingredient twith a large sample sizéesidesincluding female
inducecognitive chang¢lg], which occurredduring studentsand otherlearning styles. However, the
the use of the problesolving method in F2F strength of this study lies in its examination of the
learning or during the implementation ofinteraction withlearning stylesand feedbacktype
assignments and activities in IV. on IVi FC and achievement and PKMslowing us
Conclusion and Suggestions to explore the interaction effect§uture studes
In general Vi FC, according to resultshowed no need to unravel the differential effects matched

TFi AF statistical differencein the achievement orand mismatchedlearning styles and kind of
skills of students Also. there wereno statistical feedback in IV toproject educatioal success and
differences betweelearning stylegconvergentand 9daired skills. We must put more effort into
distantio n s t u d eondcliiesemsnisame fors researching what kind of -environments  will
TF AF interactionandlearning styleThoughsome stimulate talentedtsdents' interests and learning
interaction effectswere noticedin some PKMS needs. Also,further research can be conducted
(conveying analyzing, and oganizing. about supporting the flipped classroom method with

IV-based FC provide deep learning for different gamification practices and teaching
STS; IV raiss the learner's motivation and attrmctapproachesor what kind of technology is more
his attention,putting STS in continuous interaction iuli(tab|le;0f imtproving talented RHS.
with the programwith the possibility of providing Acknowiedgments: .
feeo_lbackAvaiIing gifted learners wi_th appropriate Egzn;ﬂ;hggch;cnﬁﬁiwéidsizrgﬁ?ﬂ ;Zpﬂghyﬁg;f"dfg A_by
choices forthe accelerated course in their area Ofunding: The search (No016097¢ funded by Scientific
talent in this type of blendedéarning model can Research at the UOH, Hail, KSA. The funding source had no
help themfulfill their potential for achievement andnvolvement in ap aspect of the study design, delivery or
PKMS. publication
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