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Editorial

A philosopher’s approach

Donald G. Perrin

Behind every school and every teacher is a set of related belipfslosophy of educatierthat
influences what and how students are taughgh#osophy of educatiorepresents answers to
guestions about the purpose of schooling, a teacher's role, amndhauld be taught and by what
methods.

Needless to sapecause of individual differencabgere are many philosophies of educatiand each new
experience can modify that philosophy with a change infinitesimally small, or sometimes large and visible.
People debate their positions, group behind opinion leaders or become part of a movement. There are many
dimensiond conservative to progressive, human to machine, theory to practice, pragmatic to research
based, and so on. Educational theories andetlghilosophies have been influenced by scientists,

engineers, technologists, mathematicians, psychologists, sociologists, educators, politicians, medical
doctors, coaches, people from all walks of life, and subject matter experts in all disciplines.

In the 20" century the emphasis was on social adjustment and maximizing the potential of each individual
student. In the Zicentury it has moved to high tech and social maaliake advantage of ubiquitous
computers, tablets and smart phones widely useddualentsWhen defined in the 1960sstructional
technology waan expansive definitiomot limited to anyparticular mediumdevice or pedagogy

Question: Will this definitioncontinue tosupportthe tenets on which Westeeducatioris built, now arnl
in the future

Instructional technologis a systematic watp design, carry out, and evaledhe process of
learning and teaching in terms (@) specific objectivesbased on

(B) research in human learning and communication,(@h@&mploying a comimation of human
and norhuman resources to bring ab@D) more effective instruction.

A. Specific objectives

Obijectives based on humassentialsvere defined iltMa s | dHierarshy of needsg, predicated on
fulfilling innate human needsingingfrom sust@anceto self-actualization:

1. Biological and physiological needs air, food, drink, shelter, warmth, sex, sleep.

2. Safety- protection from elements, security, order, law, stability, freedom from fear.

3. Love and belonging- friendship, intimacy, affectioandlove - from work group, family, friendsand

romantic relationships.

4. Esteem- achievement, mastery, independence, status, dominance, prestigesgett, respect from others.

5. Self-Actualization - realizing personal potential, séiflfillment, personabrowth and peak experiences.
Carl Rogers heldthat, for a person to readtis or hempotential, ssupportive and open environmest
necessary for growth, acceptance and empdthgse in turdevelop relationships and healthy
personalities.

Robert Mayrard Hutchins* added intellect, good judgement and ethid@ real goal of man is the fullest
development of his specific powers, wisdom and goodo@sslay we expresthis asfimaximizing the
potential of every individual student

Robert Mage? taught s how to write gals and objecties to specify what to learn, the level to achieve, and
under what conditions to demonstr#tatlearninghas reachedriterion.

Benjamin Bloonf develod taxonomies for cognitive, affective, and psychomieaminganddrew the
distinction betweemnote learning, conceptualizatiosndhigher levels of learning.

Alfred Binet’ invented the first practical intelligence test. His principal goal was to identify students who
needed special help in coping with the school cumiitulLewis Termar revisedthe BinetSimon Scalé¢o
createthe "StanforeBinet" individual intelligence test.
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B. Based on research in human learning and communication

There is no end to the data stream from research, theory and practice in educaticrddandtpedagogy:
Communication. (Wilbur Schramn? - communication theoryGeorge Gerbnéti violence ortelevisior).
Education. (Edgar Dalé? - Cone of Experiencelohn Dewey? - learning by doingEdward Thorndike? -
connectionism, reinforcement theobygw of Effect James D. Fini* - technoloy and thenstructioral
processJerrold Kemg® - instructional design(Leonard Silverri® - educationasystems.

Social Sciences: Psychologyilhelm Maximilian Wundt” (18327 1920)is widely regarded as theather
of experimental psycholodyHe founded the first formal laboratory for psychological reseénabmarked
psychology as an independent field of study.

Behaviorism John B. Watsof®, Ivan Pavlov®, B. F. Skinner®, Edward Chace Tolmafi.
Behaviorism is primarily concerned withassical and operant conditioning astaservable behavior
that can be objectively and scientifically measured

Pragmatism John Dewey? (experiential education learning by doing)Pragmatism is aaturalistic
approach that viewlsnowledge as an active adaptation of the human organism to its environment.

Coagnitivepsychology Jerome Seymour Brunéf (cognitive learning theojy
Jean Piaget* (theory of cognitive developmenknown for his epistemological studies with childjen.
Robert M. Gagné (TheConditions of Learning and Theory of Instruction).

Constructivism(David H. Jonasseff) i involves theories of learning andagatices of instructional
design resulting in active, creative and social learning and discovery learning.

Social constructivis (Albert Bandura?’ i social learning theoryselfefficacy). Social constructivists
believe that reality is constructed throughnan activity

Culturakhistorical psychologyl ev Semyonovich Vygotsk- founder of a theory of human cultural
and biesocial developmeit

C. Combination of human and non-human resources

In 1912, Thorndikesuggested a diagnosiicescriptive model to dpmize available resources. This principle
has been widely used in instructional design to integrate a variety of reediacesespecially interactive
multimedia:

On the whole, the improvement of printed directions, statementtsf, exercise books drihe like

is as important as the improvement of powers of teadhemselves to diagnosee condition of

pupils and to guide their activities by personal means. Great economies are possible by printed aids,
and personal comment and question should edsto do what only it can do. A human being

should not be wasted in doing what forty sheets of paper or two phonographs can do. Just because
personal teaching is precious and can do what books and apparatus can not, it should be saved for
its peculiar wok. The best teacher uses books and appliances as well as his own insight, sympathy
and magnetisré®

D. to bring about more effective instruction.

Performance objectives, baseattbe guidelines provided by Mager, determine the subject matter
and context fothe instructional designer. They also describe the required outcome and the
conditions for criterion testing. Additional experiences can be used for reinforcement and assure
meaningful learning that persists over time

Conclusion

Renamingaudiovisualto instructional technologprovided an expansive definition to accommodate future
changes and manage faculty and learner support for new media, devices and pedagogies. As we move into
new paradigms of learning and teachiwith artificial intelligence autonation, distance learning and

lifelong learning, we will continue to redefine the boundaries of learning technologies and test new models
for diagnostic and prescriptive teaching, learning and evaluation.
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Editor’s Note: The growing body of theory, research and practice in educational technologies, specifically in instructional
technology, provide a comprehensive and growing toolset for the instructional designer, teacher and administrator. These
tools are changing the nature of instruction. Ubiquitous technologies and interactive multimedia deliver content anywhere
anytime. Students have greater control of their schedule and learning, enabling them to be self-directed. Teachers spend
less time delivering curriculum and more time in counseling, guiding and tutoring students; researching, developing, and

adapting curriculum; and interacting one-on-one to meet individual student needs. This paper is to assist in making value
judgements about which media and methods will be most effective f

Educational value-differentiation:
new technology integration

John DeNigris Ill, Brent Muirhead and Jean R. Perlman
USA

Abstract

Thefocusof this articleis anoverviewof educationaValuedifferentiationcorrelatedwith
technologyadvancement1® Centuryeducationapedagogys multidimensionalvith new
opportunitiesandchallengedor alearne-centeredeachingphilosophy.Ubiquitouslearning
integratedwvith emergingonline andmobile technologiesprovideseffectivenewopportunitiesor
adultlearnereducation An analysisis given of educatiortechnologystagesfrom 1920to post
2015,mappedto educatiorvaluedifferentiation.A newchronologymodelis proposedthe 10-
StageEducationaValue-DifferentiationTechnologyChronology(ETVC) Mode[®2015Periman
Introducedn the 10" stageis anewconceptfor post2015eraeducationavalueparadigmsthe
Flexible Critical-Thinking Concept20tsPeriman Thjs informationmaybe usefulto course
developerdn understandingpow to developpedagogiesor 21stcenturyeducationin turn, adult
learneramaybenefitfrom beingpreparedor emergentechnologiesandindustrychallengesand
opportunities.

Keywords: onlinelearning,technologydistancdearning,mobilelearning,educationalzaluedifferentiation
mapping,adultlearnerengagementearnercenteredeachingphilosophy,10 StageETVC modd, flexible
critical-thinking concept

Citation: DeNigris,J.,Muirhead,B., & PerlmanJ. (2015).EducationaMalue-Differentiation:new
technologyintegration.InternationalJournal of Instructional Technologyand Distancelearning July
2015.

Introduction

Distancdearningbegarwith theinitiation of correspondenceducatiorin the 1770s(Harting &
Erthal,2005).Correspondenceducationwasmadepossiblewith thelaunchof regularpostal
serviceto thepublic,i.efi n & ve ¢ h n oDistagcgearninghascontinuedo evolvein
conjunctionwith ongoingemergencef newtechnologiefBanas& Emory,1998). With each
stageof technologyplatforms,newdeliverytechniquesaddlearningvaluefor students.Useof
educationalaluedifferentiation,enabledoy technologyijs crucialto effectivelearning.Teaching
doesnotremainstatic(Saavedra& Opfer,2012).To keepcontemporaryadultlearningpedagogy
needscontinualchangego bein syncwith newtechnologies.Accordingly, understandingf
multidimensiamal educationalaluedifferentiationsis foundationako understandingnobile(i.e.
distance)earning.

Thearticle beginswith a discussiorof mobilelearningandeducationavaluepedagogyNext, a
time-line synopsiof technologymappedo educationalalueaddedrom 1920throughpost2015
is analyzed.A newchronologymodelis proposedthe 10-StageEducationaValue-
DifferentiationTechnologyChronology(ETVC) Modelf?015Feriman \yjithin the 10-StageETVC
Model®, anewconceptthe Flexible Critical-Thinking Concept?°'5Peiman s introducedo
describethe educationalvaluedifferentiationfor post2015eraeducationalvalueparadigms.
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Detailsof themodelcomponentarepresentedn Tablel. Concludingthe articlearesummary
reflectionson the connection®f educationalaluedifferentiation technologyintegration,and
studentearningexperiencen the post2015era. Recommendation®r researclon effectivepost
2015ubiquitouslearningtechnologiesregiven.

Table 1

10-Stage Education-Technology Value Chronology (ETVC) Modg|©?2015 Periman
An Overview of Educational Technology: 1920 to post 2015 Educational Value Differentiation

July 2015

1. 19201949 Visual Visualinstruction Picturesdides, Professor
Visual . usingstatic media flashcards,
. Hashim&
Medi ( model r
ediaStage Gapor2010) odels,charts
2. 19501959 AudioVisual MediaUsingSound | Instructional Professor
Multi-Media . RecordingRadio television,
Stage g—lashlrzngclo Broadcasting, Distancel_earning
apor, ) Motion Filmwith accesgo remote
Sound areas
3. 19601979 Information Procesdocus: Problemsolving Professoiand
ITProcess . technolo Problem tilizin learner
(Hashim& 4 . e uizing
Stage Ganor 2010 systems, identification, Information
por, ) Internet analysissolution Technology
beginning development software systems
4. 19801989 Internet Applicationfocus: Behavioral Professoiand
ICTD widespeaduse; | instructional learningtheory learner
o (Internet . A e
application society,2015) informationand | technology, applicationto
stage Y communication | includingpersonal | developcognitive
technology(ICT | computer,software | learningtheory
development applications instructional
design
5. 19901994 Internet Integrationfocus: Technological Professor
ICTD . Informationand | Studentinteraction | Communication with
. (Seel Richey, o X .
Integration 1994 Communication | with coursecontent | Theory. increased
Stage ) TechnologyICT)| integratedwithin Educational flexibility in
course. applicationsin five | courseaids
ICTareas:design, | controlledby
development, the learner
utilization,
managementand
evaluation
|
6. 19951999 Electronic Performancd-ocus: | Justin Time Professor
EPSStage . Performance . learning with
(Driscoll,2000; essentialwork- .
SupportSystem . . " increased
Lee,2005; relatedinformation; | Constructvist . L
(EPSS) . , time flexibility
Partlow& aseriesof work learningtheory
: . . o for endgoals
Gibbs, instructional activities
. . by the
2003;Reise, designsoftware Learner
2001) andhardware

Vol. 12. No.7.
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7. 2000 2003 Knowledge Learnby doing. Studentenabled Professor
Knowledge . Management realworld learning | with
Systems S:lli‘_’;agh':t]gs’ Systems environments increased
Stage ~Obe assignment
Naqvi,2010; LS
Rowley,2000 actvity
! responsibility
by learner
e i s |
8 20042010 Wireless Focuson Asynchronous Professoiand
Instructional . . technologyto learning learner
Technology gChangzglo, Lle?frnng generate
Stage ones,Johnson | platforms informationto
& Bentley,2004; roblemsolve
Hashim& P
Gapor,2010;
Roberts&
Naqvi,2010)
9. 20102015 Smartmobile Focuson action, StudentMobility Learnerhas
Smart . _ ratherthan . increased
Experiential (Jennlr)gﬁ Expere ntial information Preparatiorfor control,
Wargnier,2010; | learning unknown
Knowledge ; L professor
Larsen2004; platforms organization
Stage decreased
Tucker& Lee, challenges control
2014)
10. Post2015 Mobile smart NewKnowledge HolisticConcepts | Learner
TimeSpace technology Construction .
croviesge | LN | ooy, | Megingcoss | Newpagne
Paradigm ' . a eory. industrydiscipline -ruca ng
Stage Papastamatig CloudSystems | learring involvingspatial
Panitsides, Y temporal
2014;Prata, awareness
L i . .
etouze,Cerrl& Customizedearning concepts
Costa2016; . A w =
. goals; a Cf SGEificalf
Rowe,2015; S
University Instantaneous Thinking
2015 Perl|
BusinesStaff, feedback Concep$2015Periman
2015)

Mobile Learning and Educational-Value Pedagogy

A concisedefinition of mobilelearningis sharedoy Hwang& Tsai(2011)asi u s mabite
technologiedo facilitatel e a r (pi6%5).gThedefinition stresseshe natureof digital devices
enablingusergo learnin adiversity of waysthattranscendspecificplacesor times.Individuals
arefreeto engagen learningactivitieswhetherindividual or grouporientedin a diversity of
settingsMobile learningdefinitionsvary ontheir focuswith a stresson the personabr individual
natureof theinteractionswith technologiesnvolving informationandknowledgesharing. Mobile
deviceshaveseveraldvantagesverdesktopcomputersuchasbeingeasyto carryandcanbe
lessexpensiveSmartphoneshavebecomevery populardueto their ability to communicateshare
informationandphotos.
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WenHsiung,Yen-Chen,ChunYu, HaoYun, & CheHung(2012)conducteda metaanalysisof
164 articleson mobile learningandthe majority of the studiesfocusedon the issueof
effectivenessResearctiindings identified a patternof significantly positiveeducationabutcomes.
Theliteraturereflectsalack of consensuabouta specificeducationatheoryto supportmobile
learning.Therearewriterswho advocatea variety of theoreticalapproachesactivity learning,
constructivismandcollaborativelearning(Friedel,Bos,Lee & Smith,2013).Constructivismhas
beena populartheoreticaimodelbecausét offersthe possibility of studentslevelopingtheirown
knowledge.

Educatorsareskepticalaboutplacingunrealisticexpectation®n highereducatiorstudents.
Muirhead(2006)relatedi E d u c aecamcemedboutstudenthavingto teachthemselvewital
knowledgecontentareasandwhetherstudentsaretruly understandingpasicsubjectc onc e pt s 0
(p. 17). Thereforetherearequestionsaboutthedepthof thes t u d lnowledgsandtheir ability

to independentlyuild knowledgewith limited teacheiguidanceAlso, critics haveraised
guestionsabouttheamountof time necessarjor studentso developandfinish the complex
projects.Forinstancethe greateremphasi®n discoverylearningcreateghe needfor moretime
sothatindividualsmustexploreanddiscerninformationbeforecreatingknowledgeproducts.
Thereforeteachersnustevaluateheir shortand long termlearninggoalsandpotentialbenefits
whencreatingassignment§Tobias,2009).

It is importantto be objectivewhenselectinganeducationatheory.Theliteraturereveals
numerouswriterswho consistentlyadvocatehe constructivismbut oftenfail to acknowledgehe

t h e olmitadomsor disadvantagedn arecentstudyusingconstructivisnprinciples,
undergraduatpsychologystudentgpracticedcomplexskills throughcomputeasedsimulation
basedraining.VogelWalcott, Gebrim,Bowers Carper& Nicholson(2011,p. 1365)reflected
disappointmentvith thisapproach,i w h cohtemporaryesearchersontinueto defendthe useof
constructiviststrategiesour researctsupportsarlierfindingsthatquestiorthe utility, efficiency,
andimpactof thesestrategiesn appliedd o ma (pnl366).

Educatorshouldexaminehow to effectivelyintegratesmarttechnologie$nto their coursesuch
asnotingwhatotherinstructorshavedone.Keskin& Metcalf (2011)sharedsuggestiongor
matchingtechnologieswith learningobjectivesandeducationatheoriessuchasusingCognitive
Load Theoryby usingaudio,videoandanimation.Combingtheoriescanbe an effectiveway to
assiststudentavho varyin their cognitivematurity. The Cognitive Apprenticeship Model involves
situatedearningandconstructivism(SammelWeir, & Klopper,2014).

Thedebateovereducationatheorieswill continuebutteachersnustidentify relevantand
effectivewaysto integratetechnologiesnto their instruction.Thereforetheliteraturepointsto a

needto understandhow mobilelearningrepresents neweducationaformatandhow itimpacs
traditionalrelationshippoundariesNortcliffe & Middleton(2013)relatedthati De | i neat i on
betweenrstudy,life andwork is fadingand the pervasive persistenhatureof smarttechnologyis

partof thatc h a n(jg £78).Forinstancestudentswill shareacourseaudioor videoclip with

family membersUniversity educatorsnustrecognizevhenintegratingsmarttechnologiesnto
coursework will requirethe consideation ofa variety of factors,asfollows:

1. Teachemndstudentexpertisewith thetechnologies
Evaluationproceduregor formal andinformal learningsituations
Degreeof teachedirectedlearningandguidancewith technologés
Typesof technologieto be used

Selectinghe educationaphilosophyto bestleveragehetechnologies

o g b~ w DN

Learningobjectived simpleto complex(e.g.knowledgecreation)
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7. Waysto individualizeandfosterpersonalizedearningopportunities
8. Establishingboundariedor sudentsbetweenwork/school/family/leisure
9. Peerpressureandinfluencesnvhenworkingin socialmediaenvironments.

Thetenfactorsreflecthow mobilelearningis multidimensionahndhascreatechewopportunities
andchallengesTherewill beaseriesof teacheichoicesvhendesigninganactivity: identifying
thebestmatchbetweertechnologiesandanactivity andeducationatheoryor theories developing
relevantgoals(e.g.subjectcontent/ critical thinking) anddecidinghow to evaluatethe student
work. Adult learnersvantintellectuallyengagingandrelevantassignmentsSmarttechnologies
havethe potentialto fostercreativeopportunitiefor studentgo produceoriginal ideasand
products Csikszentmihaly{1990,1996)is well knownfor thetheorycalledtheflow and
encouragingreativity. It hasrelevancdor educatorsvho wantto fostercreativelearninggoals
with smarttechnologiesy applyingthefollowing guidelines:

1. Createclearobjectivesandexpectations

2. Developa bdancebetweercompetencieandskills of anindividual to fosterrealistic
challenges

3. Providetimely feedback
4. Offer opportunitiedor significantpersonaktontroloverlearningexperiences

5. Promoteintrinsic motivationandplayful attitudeshroughthe useof enjoyable
activities.

Theguidelinesarebasedn adaptinga learnercenteredeachingphilosophyandby providing
appropriateeachingstrategieshatrecognizehe developmentalevel of the student(e.g.

scaffoldingknowledge) Optimallearring situationswill challengandividualsbutwill not

overwhelmthem. Ultimately, the bestexperienceareenjoyableandaddvaluetothei ndi vi dual 6 s
educationajourney.Studentdlislike superficialwork but appreciatdavingmeaningfulprojects.

Mobile learninglessoncancultivatereflectiveandnovelthinking andpromotelifelong learning
attitudesandstudyhabits.In fact, the wise applicationof technologyassignmentsould promote

intrinsic motivationandencourage deepefform of learningby beingabsorbedvith studying.

Edmundsor{2014)observedhatii | €aygratherthatthe deepoppositeof attentioni s n & t
distraction but absorptionNo oneevertellsyoué p a » s o r Alsaerpdionis véhatoccurs
whenyou immerseyourselfin somethingyouloved o i (p.$B0).Teachersanutilize smart
technologiedo designrelevantactivitiesthatarepersonalpositiveandfostera desirefor
acquiringnewknowledgeandskills.

In summaryeducationalvaluepedagogys groundedn a creativelearnercenteredeaching
philosophy Adaptationto this philosophyis facilitatedby anunderstandingf educationalalue
differentiationamongdistancdearningtechnologiefHashim& Gapor,2010). Adult learner
engagemerfocuscanbe correlatedo effectiveuseof thesedifferenttechnologyplatforms.

10-Stage Educational Value-Differentiation
Technology Chronology (ETVC) Mode|©2015 Periman

Thereis a controversyin thefield on whethertechnologyis atool or a product(Hashimé& Gapor,
2010). However,whetherclassifiedasatool or product,technologyprovidesateachingaid which
enablesducatordo engagestudentsn a creativeway. Theintegrateduseof technologyfostersan
educationalaluedifferentiation.In this section building from the time-line discussiorby Hashim
& Gapor(2010),a newtenstagechronologymodelis proposedIncorporatedn themodelis a
newmappingconceptof educationalaluedifferentiationto a chronologicatechnologystage.
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Thenewmodelis discussedbelow,andis presentedn Tablel, 10-StageEducationTechnology
Value Chronology(ETVC) Modelf?015

Thefirst educatiortechnologyaluestages the Visual-Media Stage approximatelyl 920-1949.
Thekey characteristiénvolvesuseof visualmediafor education.Prior to thisinitial technology
stageteachingvasdonewithoutafi t e ¢ haidi Edachtdrgeliedprimarily onpersonal
presentationandcorrespondencgrintedmedia(Banas& Emory,1998;Harting& Erthal,2005).
Duringthe 1920s,1930s,and1940s;visual staticmediatechnologiesvereaddedo the
educationatoolbox (Hashim& Gapor,2010). Examplesof visual mediaincludedchalkboards,
pictures slides,flashcards,models,andcharts.

Thesecondeducatiortechnologywaluestageis the Multi-Media Stage, approximatel 9501959.
During the 1950s visualmedialearningwasenrichedwith sound(Hashim& Gapor,2010).
During this era,instructionaltelevisionwasalsointroducedasateachingmethod. As aresult,
televisionbroadcastingxpandedhe educatbnalaudience.Studentsn remoteareasverenow
enabledo bepartof aclass.

Thethird educatiortechnologyvaluestageis the InformationTechnology(IT) Processtage,
approximatelyl9601979.During this stage morecomplexityin technologicaprocessenriched
instructionaldeliveryof content.With theincreasedvide-spreaduseof technologyin the 1960s
and1970s softwaresystenmprocesseemergedo facilitate newapproacheso teaching(Hashim&
Gapor,2010).Insteadof a oneway perspectivef the professompresentingnformationto the
studentthe studentbecamepartof theprocessThe processesf informationsystemavere
integratedasproblemsolvingtools. Thestudentwaschallengedo solveproblemsaspartof the
creativelearningprocess.

Anothercharacteristiof the IT ProcessStagewasalsoa changen who hadthe control of the
procesgHashim& Gapor,2010).Priorto 1960,the professoicontrolledthevisualandaudio
learningaids. Post1960,learnershadanincreasindevel of control overaspect®f thelearning
processandtiming. Thelearnerhecamempoweredo changeparameterssituations etc.to test
problemsolvingsolutions.

Thefocusof instructionfor learnersduringtheIT ProcessStageinvolveda basic3-partprocess
(Hashim& Gapor,2010). First, studentsvererequiredto reada caseto determingproblem
identification. Secondstudentsliscussedhe analysisof anissue Fromtheir analysis students
usedsoftwareto developsolutions. Thisapproacho learning enhancedhe prior approactof a
oneway, visual presentatiomf a problem. Utilizing this systemati@andlogical approacho
problemsenabledadultlearnergo understandhow they might approactsituationsin thereal
world. However learnerswverestill limited by caseparameter¢i.e. the detailsgiven by the
professor).

Thefourth educatiortechnologyvaluestageis the Informationand CommunicatioriTechnology
Developmen{ICTD) Application Stage approximatelyl 980through1989.This stageemergd
with thewide-spreaduseof theinternet(Hashim& Gapor,2010).While theinternetbegann the
1960s ,academiaisefirst begann the 1980s(InternetSociety,2015).With theavailability of this
technology academiciartheoristswereableto incorpomatetheinternetaspartof the 20" Century
educationattrategiegHashim& Gapor,2010).

Duringthis stage pehavioralearningtheorywasintegratedwith ICTD approachegHashim&
Gapor,2010). With theadventof mappingbehavioralearningstrategis to theinternet
functionality,coursedesignerdegamewapproacheto learning.Instructionaldesigners
developedlasslearningmoduleswith integrationof cognitivelearningtheoryconceptsAdult
learnerswverechallengedvith newwaysof approachindearning.
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Thefifth educatiortechnologywaluestageis ICTD IntegrationStage approximatelyl9901994.
Thedistinctionof this stagewastwo-fold. First, Internetandpersonatomputerapplications
integrationgainedwide-spreadavailability anduse(Reiser,2001). Secondijn responseo this
newway of working andlearning,therewasa changen the educationatiefinition of information
technology. During this stagetheIT educatiordefinition expandedo includeboththeoretical
andpracticalapplicationwithin learningprocesseandresourcesicrosdive ICT areasdesign,
developmentytilization, managemerdndevaluation(Seels& Richey,1994).

Thesixth educatiortechnologyaluestageis the ElectronicPerformance&supportSystems
(EPSS)Stage approximately19951999.Introducedn the early partof the 20" Century,EPSS
providedinstructionaldesignsoftwareandhardwareo facilitatereattime learning(Lee, 2005).
With this technologycapability,educatorsvereableto integrateconstructve theoryprinciplesto
onlinelearning(Partlow& Gibbs,2003).Thelearninggoalsbecamdocusedon work specific
learning. Theeducationabpproactinvolvedajust-in-time approachReiser,2001). Adult
learnerggainedmorecontrol overtheirlearningprocessaandwereenabledo learnkey information
whichtheycouldusein theirjobs.

Theseventheducatiortechnologyvaluestageis the KnowledgeSystemsStage approximately
2000through2003. This stagewasan outgrowthof the EPSSStage Frombeingprimarily a
technologytool to facilitate learning, EPP Sevolvedinto managemenf knowledgesystemgqGal
& Nachmias2011;Rowley,2000).Thekey differentiatingeducationabddedvaluewaslearning
by-doing.As aresult,increasedntegrationof realworld learningoutcomedor studentdecame
possible. To achievethis learninggoal, educationahctivitiessuchastutorials, multiple
perspectivaliscussionsandlearnby-doingsimulationswereincorporatednto coursecontent
(Driscaoll, 2000).

Theeight educatiortechnologyvaluestageis the InstructionalTechnology approximately2004
2010.In this stage the educationalzaluedifferentiationfocuswason usingtechnologyintegrated
with constructivaeachingheory(Knowlton, 2005). Instructionaldesignersmatchedcourse
activitiesto targetedechnologyratherthanvice-versa(Hashim& Gapor,2010). Also, during
this stage a key online educationaplatformwasthroughasynchronoudeliveryvia wireless
technology(Chang,2010;Jones,Johnsor& Bentley,2004).

Theninth educatiortechnologyvaluestageis SmartExperientialKnowledgeStage 2011-2015.
This stagedevelopedut of anindustryneedfor moreflexibility in experientialearning
outcomes.In learnby-doing, studentsutilized memoriationwith situationalapplicability. When
asituationaroseJearnedknowledgecould beretrievedandapplied(Larsen,2004).

With therapidchangesn 215 Centuryorganizatiorenvironmentsgamethe needfor a different
kind of experientiaknowledge. Insteadof expectedsituations gducationrwasneededo prepare
peoplefor unknownorganizatiorchallengegJennings Wargnier,2010;Tucker& Lee,2014).A
moredynamictype of retainedearningwasneededThis type of learningcouldbelabeledasa
smartexperientiaknowledge Thefocusof smartexperientialknowledgeas on actionratherthan
information.Additionally, thetechnologyplatformis increasinglymoremobile. A newfocuson
adultlearneroutcomess knowledgeof how andwhereto find apgicable solutions.

Thetentheducatiortechnologyaluestages the Time-SpaceKnowledgeParadignStage with a
timelinedesignatedsi p d2s0t1 Shefocusof this educatiorstage's 2-fold. Thefirst aspect
involvesteachingadultlearnershow to useemergentiew 215 Centurytechnologiego resolve
organizatiorissuegHayman& Smith,2015). Emergentechnologiesvill enablesmallerand
moremobileaccesdo users Gametheoryis beingintegratednto educationPrata,Letouze Cerri,
& Costa,2016).

July 2015 1 Vol. 12. No.7.



International Journal of Instructional Technology and Distance Learning

Emergingtechnologieareenablingincreasinglyrapidratesof informationretrievalaccompanied
with increasingatesof robustcapabilities. Deviceswill work togetherto enablethe userto
immediateaccesgo currentandpredictednformationacrosgndustrydisciplines. Accordingly,
the primaryform of educatiorpost2015is forecastedo be distancdearning(University Business
Staff, 2015). Distancelearningtechnologywill be customizedo the studentwith individualized
learninggoalsandobjectives,andincorporatenstantaneouteedback.

Thesecondaspecinvolvesdevelopmenbf anewkind of critically thinking. Onewhich
incorporatedlexibility for knowledgewhichis alreadyknown (i.e. knownin the presentanbe
transferredinto whatmight be knownin thefuture (University BusinessStaff, 2015).To develop
this critical thinking flexibility, newmodelsof knowledgewill incorporatea synthesisicross
differentdisciplines(Rowe,2015).

In a2015ethnographistudy,Rowefoundevidene supportingheideathatlearningtranscends
throughtime andspace.Roweconcludedhatlearningexistsii n onty locatedin, butthrough
time-s p a (p.eL2R). This holistic approachs supportedy anintegratedheoryof transformative
learning(Papatamatist Panitsides2014).A newconceptis proposedor this conceptthe
Flexible Critical-ThinkingConceptiPeman2015 - Elexibility combinedwith a spatialtemporal
awarenests thefoundationfor this newconcept.

Educational value differentiation reflections: selective integration of new
technologies and intentional design of superior student learning experiences

Ubiquitouslearningrefersto learningconnectedhroughandpermeatingll directandindirect
areaf our lives; alongwith electranic deliverededucatiorhasbecomepervasivgOgata,Hui,
Yin Ueda,& Yano,2008).Academicinstitutionsarechargedwith reexaminingheir content
deliverysystemstheir targetecaudienceandtheir valuedifferentiationof knowledgegeneratedby
amanaged design(Ogata Misumi, Matsuka El-Bishouty& Yano,2008).

Experientialleaningrefersto learningby doingwithin a craftedlearningenvironmentThis has
beenlearningplatformfor educatorandacademicianfor morethan20 years(Kolb, 2013).This
learningapproacthasmaintaineccredibility amongsomeinstitutionsthatarein the processof
leveragingechnologyandprovidingthe mix of tools,contentandenvironmentaéxperiences
createdo enhancdeaningoutcomes.

Lewin (1941),Freire(1970)andPiaget(1977)advancedheideathatlearningis a functionof how
we procesexperiencendthe meaningglerivedtherein.Kolb, outlineda holistic processelating
knowledgetransferwith theinterpretatiorof anexperiencdy its constituentgKolb, 1984.
Managingas t u d tetal éxpesiencewhichis mediatedby technologyasa channelbof
educationadelivery, might providea contemporaryistaandplausiblemethodof augmentinghe
valueof theeducatiorreceivedandthe positioningof theinstitutionin marketplace.

In concerttheapplicationof ubiquitousandpervasivdearningplatformsalongwith the
introductionof newonlineandmobiletechnologiesin aframeworkof ubiquitouslearning,can
captureandleveragdlifferentiatedearningmodels.Distilled andproperlyblendedsocial
networkingtools, contenttrackingtools, collaboratiortools, productivity software research
organizingsoftwareandmobility APPS,canimpactthe designof communicatiorchannels,
protocolsandenvironmentsisedby educatorgCraig,1999). Emphasishowever shouldnot
residein softwareandapplicationscomponentglone.Softwareapplicationsandthe academic
toolsgeneratepportunity,but the configuration context,andlearningenvironmentonstructed
by educateos andexperiencedby studentsaareafunctionof howthecomponentsrepremeditated.

Currently,the existenceof anoptimaltechnologicablatformmaynot exist. An absolutdearning
modelandits blueprintor mappingof the mix of technology contentard learningenvironmental
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gualitiesleadingto higherorderlearningoutcomearebeingdestabilizedAcademic
prognosticatorandsubjectmatterexpertSMEs)continueto generateewlearningdelivery
configurationsTechnologyandits variationsappliedin educatiormight be moreof a craftthanan
academicsciencgHaskin,2005).Valueis not createdhroughsingularor collectivesoftware
applicationaunlessthe softwareis mediatedy its linked applicationsandbenefitandby the
perceiveccontinuity of the systemglesignwith studentutcomesandexperienceonfiguration.

Within theschemati®of experientiaimodels Jlies thefaculty or trainerwho hasafiduciary and/or
contractuatesponsibilityto elevate e a r sorpeteng@ied-acultyandtrainess, in thenew
paradigmcancreatea learningspacethatis transparenandinspiresopencommunicatiorand
learning.Technologicahdvancementsow canmakecorephysicalclassroonandtraining
environmentsighly utilitarian to thosewho learnfrom a distance Once traditionalclassroom
environmentprovidedlearningintenseandcontentrich backdropfor learnersNow, the new
technologicalearningplatformsandvirtual environmenhavethe potentialof functioningwith
equalintensityandeffectivenes$ut througha multitudeof experientialensesStudentgan
participatein onlinelearningenvironmentsvhile mobile anduntetheredo a physical(traditional
classroompr virtual location(computerbasedocation)that provideanambianceof rich
communication,visual presentationandsynchronougnowledgesharingexperience¢Ogata et
al., 2008). See Table 2.

Knowledgesharingandtransfercanbe differentiatedn meaningandprocessandis groundedn
the studyof philosophyknownasepistemology(Crawford,2004), but how onelearnsexplicitly
or implicitly, cancomefrom multiple originsincludingdiscoveryandexperiencer purposeful
engagementeit in aclassroonsettingor in avirtual setting.Thereis evidencehatotherthanthe
averagettrition of informationlearnedby anindividual whenlearningcontentthereis a
significantreductionof retentionsincelearnerscanimmediatelyaccesghe dataor informationvia
electronicsourcegDror, 2008)

With immediateaccesgo electronicdatdbasestherehasbeena shift by learnersdrom personally
storingor memorizingdataandinformationfrom whatis introducedo memoryto storingless
than10% of whatis introducedto memory(Dror, 2008).
Table 2
Traditional learning vs. Ubiquitous learning experiences

Categories Traditional Experiential

Knowledge Faculty driven and created Co-created by faculty and student

Relationships Impersonal Personal

Student Role Passive Active

Faculty Role Classify students Advance student competencies

Assumptions Experts teach Experts guide and work together with
students

Activity Type Competitive and empirically based | Collaborative with information sharing

Environment Linear and controlled by faculty Open, robust, responsive and dynamic
created by faculty and students in
dynamic and mobile environment

In partthe shift from storinginformationin o n epérsonalmemoryto accessingtoredelectronic
datafor useis a growing phenomenorf-or example usinga Googlesearchor retrievingdatafrom
an institutional researctdatabasegr storingandacces®f Cloud systemgadatautility system)as
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informationrepositorieas,in part,becomethe surrogatdor personaimemory.Sucha shift from
memoryto usingtechnologyfor immediateinformationretrievalis afundamenthangen theway
andopportunitiegpresentedhat studentdearnwithin ubiquitouslearningmodels).

On recommending Web 2.0 tools to personalize learning
JuskevicieneAnita; Kurilovas, Eugenijus (2014)Informationin Educatiori3 (1) 17-31.

Thedifference=f traditionallearningversusechnologicallyubiquitouslearningin combination
with technologicallymediatedearningvary asformal researchof thetopic andits applications
gainsmomentumInterestin designinganoptimal mix of emergingiechnologiespplicationsand
traditionalteachingnodelshasnot beencementedn sincethe processs ongoingandsomewhat
untestecandabductivein reasoningdPaul& Elder,2009).

Salientandenduringaspecbf integratedearningmodelsaresubjectto rapidly changing
technologicatrendsandsocialcommunicatiorpractices As technologicacommunicative
channeldecomencreasinglymobile andpewvasiveamongstudentpopulationscurriculum
developersaretaskedwith newandcontinuallyshifting challengesLargeplatformubiquitous
learningsystemssuchasBlackboardor Canvasarechargedwith stylizedcomponenproducersof
softwarethatallow for mobility anddisruptiveeducationatechnologiegAnderson& Whitlock,
2004).Importantlyconsumersf educatiorandtheir increasingexpectatiorthatacademic
institutionswill immediatelyadjustandadoptburgeoningechnologicatoolsthatareprefered
andtrendingfurtherchanginghelandscap®f onlinelearning.

Conclusions and recommendations

WallaceandWray (2011)suggestedhattherearethreeconceptsn mappingknowledge:1)
theoreticaknowledge?) researctknowledgeand3) Practiceknowledge. Theoreticaknowledge
requiresthe encouragemertf changeResearclknowledgeadvancesmprovementsn thefield of
study.Practiceknowledgeprovidesinsightsbasedon socialinteractionandopenenvironments.

Thequestionthatgerminategrom WallaceandWr a tddgesandthatrequiresfurther
investigations i H odwe educatordranslatehetripartite forms of knowledgeinto valueladen
learningwithin burgeoningandinconsistentechnologicak n v i r o nProwidinglea?ing
experiencemtegatedwith ubiquitouslearningtechnologymayalsocarrytheresponsibilityof
assuringalearningenvironmenthatis vibrant, celebratoryandenjoyable(R a 6 & Negricea,
2008).Researclis alsoneedednidentificationof effectivepost2015ubiquitouslearning
technologies.
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Editor’s Note: This research tests ADDIE instructional design and multimedia against traditional methods of
teaching psychomotor skills for playing Futsal.

A survey of the effectiveness of instructional design

ADDIE and multimedia on learning key skills of Futsal

Kobra Azimi, Jafar Ahmadigol and Hasan Rastegarpour
Iran

Abstract

Thepresenstudyaimedto evaluateheimpactof ADDIE instructionaldesignandmultimediaon
learningkey skills of futsal. The studymethodis experimentabndis appliedin termsof purpose.
Thestudypopulationis all femalestudentof KharazmiUniversityin first half of academig/ear
20122013beingselectedy conveniensamplingmethodas36 people(in threegroupsof 12
experimentalndcontrolgroup).The datacollectionmeasurao evaluatekey skills of futsalis
skill testsof Futsalasdribble, Shoot,passingandcontrolasinspiredby i p h y &tnessakill and
mentalevaluationt e s Therdiability of testis evaluatedy split half test.For dataanalysis,
descriptivestatisticsmeanandstandardieviationandinferencestatisticsof varianceanalysis/
univariatecovarianceas usedto testthe comparativalifference.The studyfindings showthat 1-
Thestudentdrainedby multi-mediahavehigh scoesmean(performancetomparedo the
studentgrainedby traditionalmethod.2-The studiestrainedby ADDIE modelhavehigh scores
meancomparedo the studentdearningFutsalby traditionalmethodof key skills.

Keywords: instructionaldesign ADDIE instructionaldesignmodelvia multimedia,traditionaltraining,
students

Introduction

Purposefutrainingrequireshattheteachetbesidesequiredawarenesgegardingextbookhas
adequatekill regardingdesign teachingmanagemenrdandits evaluation.Trainingis via theitems
apersondealsfrom the past.By progresf communitiesandthe changdn learningtheoriesthe
necessityof consideringhis issueis increasedAlso, in the currentcomplexandadvancedvorld,
to educateskillful forcein sociey, we shouldrely oninstructionalsystemwith empowermenof
educatingskillful andspecializedorcesof communitiegDick & Carey,2001).

Thedefinition of trainingcanbe changedasedn the views of educationatheoristsbut generally
trainingis the setof decisionsandmeasurementskenor implementedn orderthatstudents
achievespecificinstructionalgoals.Thesegoalsasconsolidatingield arethe centerof
instructionalactivitiesanddecisionsandactasa criterionto determinehe succes®r failure of
training, studentandteacherFardanest?2013).

Like anyotherorganizedsystemtrainingneedspreviousplanninganddesignas
mentionedi i n st r duec g iingpdudatiorsystem Designis aregularmethodfor
planning,developmentassesmenandmanagemenf aninstructionalprocessandall
theseelementgarticipateoneby onein instructionaldesign(Kemp,2004).

Thus,instructionaldesignis prescriptionor predictionof goodinstructionalmethodgo achieve
requiredchangesn knowledge skills andemotionsof learnersinstructionaldesignis a
systematidesignto be sureof instructionquality asreferredto identification,growthand
developmenandapplyingspecifictrainingmethodgo achievedefiniteinstructionalgoalsfor
specific contentandspecificstudentgReigeluth,1283,ascited Fardanesh2009).
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Althoughtherearemanyinstructionaldesignmodelsin instructionaldesignliterature,mostof
themarebasedon objective(systematicpndconstructiveapproachesAs ADDIE modelis based
on objectiveapproachthis studybesidesxplainingsystematignstructionaldesigndealswith the

applicationof this modelin training key skil

System instructional design

Is of Futsal.

Theformationof systemattitudeandits applicationin educatiomnamelyin instructionalplanning
canpreparehe systeminstructionaldesignmodels.In this approachtheunderlyingparadigmis
generakheoryof systemgootedin theoreticalworks of Bertalanffy andsometheoristsasSilvern
(1965),Barson(1967)appliedthis theoryin education(Selis,1995).The systeminstructionaldesignmodels
areshownby input, processandoutput. Theimportantfeatureof this modelis its linear natureandthese
stagesareformulatedastheir time sequencés very important(Vrasidas2000).The procesof
instructionaldesignandrequiredactivitiesin eachstageis shownin thefollowing Figure.
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Instruction methods

Process Output
Determination of Criterion-based
assessment

sequence

Concentration on
behavior change

)

AN

\

J

Vrasidas 2000

Figurel. The process of system instruction design

Themostgeneraimodeldrawing designprocesswith systemati@approachis ADDIE model.This modelwas
presentedn 1975 by Florida StateUniversity andthe Army selectedt asthe main modelof instructional

planning(Clark, 2006).This modelis asfollows:
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Design Determine how to achieve
determined goals

’ Develop Select media and required
instructional strategies
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Figure 2. Instructional design model ADDIE (Reiser, 2007)

Thus,anyinstructionrequiresa previousplan. This designincludesinstructionalactivitiesandall
newappliedtoolsandtechnologiesn instructionprocess.

New educationatechnologiesllow theteachetransfermanyitemswith attractionanddeep
effectto studentsOneof the mostimportantandneweducationatechnologiess multimedia
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(Barati,2004).UsingmultimediaasFilm canleadto effectivecommunicatiorbetweernteacher
andlearner.Thetrueapplicationof mediapreventghe adversesffectof somecommunication
barriersasdistractionandaudiencesncounteringT he mediacanleadto high motivation in
learnersandeasyachievingto educationaboalsis increaseqdAmirteimouri, 2003).

Thus,instructionhascloseandmutualrelationwith all dimensionf societyrangingfrom culture
to economy politics, industry,citizenship businesslf we view instructionasspecializedwe
reachatype of educatiorasour problemandwhy we useefficientteachingessandnot only we
lessenjoyeducationamethodswe d o redperiencaleepandstablelearning?

In existingeducationabystemjnstructionalinteractionsarenotimproved(Starr,2003).Learning
situationsof learnersarebasedn classroon{Kamar,2007).The aim of instructionis collecting
knowledgeandmemorizingtheitemsby studentsgdeepandstablelearning,instructionaldesign
andapplyingnew instructionaltechnologiesn learningfields higherthanknowledgenamelyin
psychologicaimotorfield andphysicaleducatiorarenot consideredr arerare.

As oneof thebranche®f educationakciencesphysicaleducatiorplaysimportantrole in
fulfilling educatiorgoalsof adolescentandchildrenandthisfield hasmanyphysical,cognitive
andsocialbenefitsasjustifying its positionin educationakystemlt is worth to mentionthat
healthythoughtis in healthybodyandthisimportantgoalis achievedy regularinstructional
designandusingnewtechnologiesn sportinstructionprocess.

In additionto creatinghappinessn humanmorale,sportcanleadto improvemenof healthand
physicalpowerandhumanbehavioris basedn theintegrity of a personjt meanghatsoulis
basedn bodyandbodyis dependentiponsoul. Theresearcheshowthatphysicalpainsarewith
psychologicabisordersandvice versa(Mohammadi2006).To be familiar with thisissue some
similar studiesareevaluatedriefly. Unfortunately thereis no studyshowingtheimpactof this
modelandmultimediaon Futsalinstruction.Thus,we refersomeresearchesegardingheimpact
of differentinstructionaldesignmodelsADDIE andmultimedia.

Shahbeig{2010)in astudyfi teimpactof instructionaldesignof Meril andADDIE onlearning
andmemorizingof epidemiologytextbookof studentof medicalsciencedJniversityof Y a z d 0
foundthefollowing results:Thelearningandmemorizingof studentdeingtrainedby
instructionaldesignmodelof Meril andADDIE is higherthanthe studentgrainedby common
methodof classandtextbook.Also, in threemethodspvertime stability of learningwasreduced
butthisamountwaslessin presentedhstructionby Meril andADDIE instructioral design.

Birnvand(2007)in astudyf t impactof usingADDIE instructionaldesignon academigrogress
ofma t h e mfaundthatsstudentof experimengrouptrainedby ADDIE modelhadbetter
performanceomparedo controlgroupbeingtrainedby traditionalmethodandacademic
achievemeninotivationof experimengroupstudentss higherthanthatof controlgroup.

Anotherstudyis conductedy Rasuli(2011)asfi t impactof instructionalmultimediaon
learningof studentsn science e x t bTbesthdywasconductedn 60 peopleaspretestand
posttest.Theresultsshowedhe positiveimpactof teachingoy multimedia.

Youngman(2006)conducteda studyandappliedADDIE modelfor multimediadevelopment
basedbon projectbasedearning.He presentédhis instructionbasedn the stageof the presented
modelandfoundthat ADDIE modelis effectiveasinstructionaldesignmodelfor this instructional
unit andframeworkof this modelfacilitatestheseprojectsfor learners.

As it wassaid,theapplicaion of sciencesandeducationatechnologyfindings, usinginstructional
designandmultimediain educatiorarethe variablesreceivingmuchattentionfrom researcheref

educationatechnologyandthe unavoidableémpactof usingeducationandmultimedi designin

learningteachingprocessandconsiderablémpactof sportonfull physical,mentalandsocial
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aspectshowtheimportanceof thisissue.Thus,this studyaimedto evaluatehe effectivenes®f
ADDIE instructionaldesignandmultimediaon learring key skills of Futsalaspassingshooting,
ball controlanddribble andthefollowing hypothesegareevaluated:

1. Instructionvia ADDIE instructionaldesignmodelis effectiveonlearningkey skills
of Futsalcomparedo traditionalinstruction.

2. Instruction via multimediais effectiveon learningkey skills of Futsalcomparedo
traditionalinstruction.

Materials and methods

Thepresenstudyevaluatedheimpactof ADDIE instructionaldesignandmulti-mediaon
learningkey skills of Futsal.The studymehodwasquasiexperimentabasedn a pre-testand
posttestwith a controlgroup.The studypopulationwas all femaleBA studentf Kharazmi
Universityin academigear20122013.The studypopulationwasselectedby convenient
sampling 36 studentsvere dividedin threeequalgroupsof 12 peoplefor traditional, multimedia
andADDIE methodsequally.After attributingsamplememberdo groups basedn thefeaturesof
eachmodel,aninstructionalprogram90minwas presentedn 10 sessions.

To evaluatekey skills of Futsal,skill testsof FutsalasDribble, Shooting,Passingandcontrolwere
used inspiredby the book fi physicalfitness,skill andpsychologicabssessmetit e s At e .
sametime andundersimilar conditions the pre-testwasadministeredo thethreegroupsof 12
people.

For experimenal group(a) learningskills via ADDIE instructionaldesignmodel,a predesigned
planis implementedn 10 sessionasfollows:

Firstto fourth sessiongarededicatedo training differentpassingshooting,control or
receivingthe ball. Eachsessioris dividedto trainingandpracticeandthe playerspractice
newskill aspairedafterlearningeachskill.

In fifth to ninth sessionpracticeof skills andmatchwith thelearntprincipleswere
performedFindly, in thetenthsessionthe pretestwas administered tihe players.

For experimenal group(b), the playerslearnedskills via instructionalmultimedia After the pre-
test,trainingwaspresentedia multimediasoftware The playersbeforeenteringfield were
watchinga FutsalinstructionCD in tensessiongor 25 min andthenpracticedtheleamedskill in
thefield. Theskills trainingwassimilar to trainingvia the ADDIE model

Thefirst four session®f skills trainingwerevia CD, thenpracticein thefield with the
restof sessiordedicatedo practiceandmatch.Preestwas performedn thefinal session.

The ontrol groupreceivedraditionaltraining.

This studywasbasedn the purposeandassumptionn studypurposedescriptivestatisticd
methodgmeanandstandardieviation)andinferential(variancefunivariatecovariance}o test
difference(comparativehypothesed.evered testwas usedfor homogeneityof variancesand
KolmogrowSmirnovtestto evaluatenormality of dataasoneof the assumptionsf univariate
covarianceanalysis.

Testvalidity integratedhe opinionof expertsandthe writtenpurposeproposed irfiphysical
fitnessskill andpsychologicahssessmert e s Thet@ststagesareidentified theninvestigated
by 5 experencedcoachesn Futsal.Somestagef testswereeliminatedandsomeprincipleswere
replacedFinally, atestwasappliedincludingfour mainskills of FutsalaspassingShooting,
controlandDribble basedn the supportof experts.

Thereliability was performedby the split half methodandthe meanwas 94.
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Results
Table 1
Instructional Models and Number of Subjects in Each Group:
Name of Number
instructional model of subjects
Traditional 12
Multi-media 12
ADDIE 12

36 Studentgarticipatedn the studyas12 peoplein instructiongroupwith designmodelADDIE, 12 people
in multimediainstructiongroupand12 peoplein traditionalmethodtraining.

Theresultsof descriptiveindicesin Table2 showthattraditionalgroupin pretesthasmeanl2.50,multimedia
with meanl12.92andthird groupbasecon ADDIE model,the meanis 12.42.In traditionalgroup,multimedia
andADDIE, aftertheexperimenthadmears 0f13.75,15.08and15.58.

Table 2
Descriptive Indices:
Traditional Multi-media ADDIE
group group Group
Men SD Men SD Mean SD
Pretest 12.50 2.91 12.92 3.03 12.42 2.61
Posttest 13.75 2.73 15.08 2.43 15.58 1.73

Thenumber of students in each group Was

This studyappliedpre-testbeforethe studyandkey skills in Futsallearningwere measuredAfter
instructionbasedn traditionalmodel, ADDIE andmultimediaeducationkey skills of Futsal
were re-measuredANCOVA testwas usedto removetheimpactof pre-testto definewhether or
not thetrainingwas effective.To respondhe hypothesesdescriptiveindices,assumptionsf
covarianceanalysisandthe valuesof covarianceanalysisestwerere-used.

Study hypotheses

Instructionvia ADDIE instructionaldesignmodelis effectiveon learningkey skills
of Futsalcomparedo traditionaltraining.

Instructionvia multimediais effectiveon learningkey skills of Futsalcomparedo
traditionaltraining.

ANCOVA analysisis the statisticaltestin which theimpactof pretestis excludedrom dependent
variable(learningkey skills of Futsal) andbasedn establishingegressiorcoefficientin the
secondstagefo determinghedifferencebetweergroups.Beforeperformingthis test,the
assumptionsvere:

To evaluatethe establishmenof regressiorcoefficientassumptiorby covariance
analyss, F valueshowsthatregressiorcoefficient(F,,3=3.20 _p>0.05)arehomogenized
in threegroups(Table3). This assumptions shownin Figurel.
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Table 3
Covariance analysis:
Sum of df Mean of = Significance
squares squares level
Group 8.51 2 4.25 6.81 0.00
Pretest 151.32 1 151.32 242.16 0.00
Pretest*group 4 2 2 3.20 0.06
Error 18.75 30 0.63
18|  Traditional, Traditional: R* Linear = 0956 = ,;'/
Multimedia, multimedia: R* Linear =0 838 - T Towmen
ADDAE, ADDAE: R® Linsar = 0.861 o O e
-7 = e
16— /afl///._, ~ - anDar
-7 // o
Yy=7.95+0.62%x O <~
5 14— o o".-=513+0’?3'u- o
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E = ///|v=:’ 26+0.927x]
o e
12 P U//'.) /
L~ - ,,/
- - 7
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7'5 100 12’.5 1E:IZI ‘I_lS

Pre test

Figure 3. Homogeneity of regression coefficient

Also, the covariancaanalysistest(F13=242.16_p<0.00)regardingcorrelationbetweerpre-test
andposttest is supported.

Theresultsof normality (Kolmogrov-Smirnov)showedhatin threetraditionalgroups(Z=0.50,
p<0.97) multimedia(z=0.51 p<0.95)andthe groupbasedon ADDIE model,(z=0.74,p<0.63)the
dependenvariabledistributionis normalandthreegroupsareequalin termsof variance
homogeneityF,,3:=0.85,p>0.05) Se€eTable4.

Table 4
Homogeneity of Variance Test (Leven’s):

Variable F df1 df2 Significance
level
Posttest 0.85 2 33 0.43

After beingsureof assumptiongjnivariatecovarianceanalysisis implementedTheresultsof
covariancenalysis(Table5) showedhattherewasa significantdifferencebetweerthreegroups.
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Table 5
Covariance Analysis (ANCOVA):
Sum of = Significance Effect
squares level volume
Group 21.63 15.22 0.00 0.49
Error 22.74

After definingdifferenceby LSD test,we caninvestigatadifference(thenumbersdn thetableof

differencebetweemmeanskndtheresultsof thetest(Table6) showedhattraditionalgrouphad
significantdifferencefor the multimediagroupandtrainedgroupbasedn ADDIE model.Also,

the multimediagrouphadsignificantdifferencewhen compared with th&DDIE Group.

Table 6
LSD Test
No. Group 1 2 3
Traditional
1 (control) 0
2 Multimedia 1.02* 0
3 ADDIE 1.90* 0.88* 0

Basedontheinformationin Table6, the comparisorof theimpactof two methodsf teachings
statisticallysignificant. Thus,teachingvia mobileis more effectivgahanthetraditionalteaching
method.Basedon the significanceof covarianceanalysigest,it is inferredthatmobile-based
teachingcomparedo the traditionalmethodhashigh effecton studentearning.The third question
of thestudyis supportedMobile-basedeachinghashigh effectcomparedo traditionalmethod
on learningof students.

Also, attheendof questionnairea surveywas performedof thetrainedstudentdy mobile
(experimenal group)andtheresultsareshownin Table7.

Conclusion

Theresultsof descriptiveindices(Table4-1) showedthatgroupmemberdrainedby traditional
methodin pretestwith meanl2.50andgroupmemberdrainedby multimediamethodhadmean
12.92andit showedthelack of differencebetweerthe membersf two groupsin pre-test.As pre-
testis usedbeforestudyandkey skills of learningFutsalaremeasure@ndaremeasuredgain
aftertrainingbasecbn tradtional model,multimediaand ADDIE, univariatecovarianceanalysis
testis usedto removepretesteffectto showtherequiredinstructionwaseffectiveor not. In
responséo thefirst hypothesistheresultsof covarianceanalysisshowedhattheimpactof three
methodsof instructionon scoresf studentn key skills of Futsalhadsignificantimpact(atlevel
smallerthan0.01).In otherwords,therewasa significantdifferencebetweerthe scoresf the
studentgeceivingtraining by threemethodsof traditional,multimediaand ADDIE. The meanof
posttestof traditionalandmultimediamethodsandLSD testshowedthatthe groupreceiving
trainingby multimediamethodhadbetterperformancgmeanof high scoresYhanthe group
trainingby traditionalmethod.Theinteractionbetweerinstructionmethodandpretestscoresand
simultaneousmpactof themon posttestscoresof studenthadnot significantimpact.Oneof the
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majorreason®f usinginstructionalmultimediain trainingandlearningprocesss therole of
varioussensesn learning.This type of traininginvolvesmorethanonesensean learningprocess
andit hashighimpacton learning.It canbe saidtrainingby this learningmethodis maximizedvia
sensesln instructionalmultimedia,textbodks shouldbe designedasbothlearnerprocessing
channels]- visualprocessinghannel 2- auditoryprocessinghannekcanbeinvolved. Whenboth
visualandauditorymaterialsareusedin aninstructionalmediato presenturriculum,thelearners
canleam well. In presenstudy,multimediainstructionmethodenableghelearnerdo useeachof
usefulmediain instructionandhavecombinationof themfor morelearning.In otherwords,this
trainingmethodenableghelearnersapply othermediaastext, voice,imagebesidefilm to remove
the shortcomingof eachof mediaandapplytheir visualandauditorysensedetterfor learningand
improvingkey skills of Futsal.

Eachof abovemediaareusedunderspecificconditions, For exampleusingtextis usefulto
perceiveabstractonceptandimageis usedfor learningandestablishingequiredskills. It is
worthto mentionthatin somecaseghe displayof mentionedskill is realisticwith voiceandit has
goodimpacton learningskill. This candisplayskill repeatedlyfor learnerandby watchingfilm
manytimesandits repetitionfrom thelearner the skill is learnt. Sucheducationamethodenables
the studentgo observekey skills repeatedlyandstopthe movie andanalyzeits variousstagesand
usethis capaility for muchlearningandunderstanding.
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Editor’s Note: Saudi Arabia has a balanced approach to application of distance learning tools to enhance the
quality of teaching and learning and at the same time respond to the rapidly growing demand for higher
education for men and women.

Saudi distance education — developing a way forward

Angelene C. McLaren and Salim Alanazy
Saudi Arabia

Abstract

Traditional higher education has been available to Saudi citizens and residents for decades.
However, with an evegrowing student population and an incregsiemand for a highigkilled
national workforce, developing quality distance education programs appears todi¢henieest
ways to meet these needko that end, the Saudi Ministry of Education has established the Saudi
Electronic University, the Natnal Center for H_earning and Distance Learning, and has opened
and continues to operdistance learning deanships in its universities. These initiatives have been
put in place to utilize distance education technologies and methodologies to imphvadend
learning across the kingdgms well as to meet the human resources neealgrofving internal

labor marketThis paper discussthe current distance learning landscamhallenges and
opportunities; how to develop a way forwacdnceptual kernativesi and finally,

recommendations for future success.

Keywords: Saudi Arabia, dearning, distance learning, policy, higher education, faculty development,
student development, program development, program development, program dissagningdevelopment

Introduction

Saudi Arabian universities are experiencing a student capacity challenge. Witbrancreasing

youth population and demands from the private sector for a more {sighfd national

workforce, the Ministry of Higher Educatiorm$ had to look beyond traditional university

offerings to meet current and future educational and human resources ddbistadse

education in its traditional sense, learning via correspondence, has been available to Saudi students
for some time. Howevedistance learning utilizing various techndkgy mass media offerings

and effective teachdearner interactionss something new in most settingsis paperwill

discuss; the current distance learning landsoaplenges and opportunities; how &vdlop a

way forward conceptual alternatives; and finally, recommendations for future success.

Current distance learning landscape — challenges and opportunities

Saudi Arabia spends hundreds of millions of dollars developing and improving its educational
system. Higher education in the past few years has segretitesincrease in spending and

funding. Most recerare theconstructbn and opeing of King Abdullah University of Science and
Technologyin Thuwal, andPrincess Noraint Abdul Rahman Univeity in Riyadh. With the first

is a university specializing in grourateaking graduatkevel research and the second is a
womeno6s university that is the |l argest in the
universities are hard pressed to meet tireetit needs of its growing student population located in

its major cities. In addition, the current educational landscape may leave the needs of non

traditional, female and geographically isolated students unijab(e, 2012).

Distance learning in Saudrabia is conceptualized in two wayslearning and distance

education. Hearning is defined as those programs thatlatizered orcampus as supplements to
traditional class teachingvhile distance education is describegasff-campus program. Hse
distance learning progranfsr the most partresemble correspondence courses that require a high
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level of learner independence and managewietiite learning proess by the students themselves.
According to AtKhalifa, 2009, distance education in 8aArabia to date has been used in

instances where gender segregation is required. In these cases, female students are taught by male
faculty via closeetircuit television, onavay video and twavay audio.

Currently, there arapproximately 2 universities in the kingdonthathave one or both of these

types of programs available. Also, deanships flaaening and distance learning have been

established and are in various stages of development (Alanazy, 2015). One such deanship, which

began operation in(A2, can be found at Al Jouf University locatecbkaka, Saudi ArabidaVhen

queried, the current dean noted the following challenges: perceptiohtsef@r ni ngoés ef fect i
by faculty, administrators, students, policy makers and the larger sociétyolegy acquisition

and integration in teaching and learning; staff preparedness and development; student preparedness

and development (Alanazy, 2015).

Perceptions of e-learning/distance learning’s effectiveness

Distance learning,-karning and distanaducation has evolved greatly from its roots in learning
usingcorrespondence via mail, radio, and television. However, it is still not widely accepted as an
effective form of teaching and learning in some academic and cultural circles despite numerous
studies that cite its effectiveness. For example, in their (20@4xanalysisstudy, Allen, Mabry,
Mattrey, Bourhis, Titsworth and Burrell found that there was no clear decline in educational
effectiveness when comparing learning done via distance edutatiomlogy against that done

in a traditional classroom setting. In a more recent 1@e&dytic study that looked at learning
outcomes between online and faodace instruction published between 1996 and 2008, the
findings were equally positive foranine | ear ni ngbés effectiveness. The
learn at least as much, or slightly more, in an online learning environment compared to traditional
classroom settirg(Means, Toyama, Murphy, Bakia, & Jones, 2009).

Despite studies like thesthe prevailing opinion of faculty, administrations, policy makers,
students and parents in Saudi Arabia is that distance educatiodemrdirg is less scholarly than
learning in traditional classroom settings and carries less prestige and oppoifiomdsser
advancement (AKhalifa, 2009). Unfortunately, they are not alone in these sentiments. In a 2009
Association of Public and Lar@rant Universities study, it surveyed more than 10,700 faculty
members from 69 colleges and universities. They fahati70% of faculty members considered
e-learning inferior to traditional classroom teaching. Teachers who had developed and taught
online courses made up 15% of those who held this view, while only 6% of the total population
considered 4earning superioto traditional instruction (Allen & Seaman, 2009).

To change these perceptiondearning leaders should first educate themselves about major

studies in the field that demonstrate the effectivenesdaafraing and distance learning. Then

they will bebetter equipped to serve as educators and advocates to faculty, policy makers, students
and parents. Besides negative perceptions about the efficadgarhang and distance learning,

another challenge arises in the area of technology acquisitiontagckition into teaching and

learning.

Technology acquisition and integration into teaching and learning

Saudi Arabia, like many countries, has invested, and is continuing to invest hedwvityrimation

Communication and Technologi@€T) across the bad as well as to improve teaching and

learning in its national schools. Saudi Arabia is the largest ICT market in the Middle East with

more than 27 million consumers (TRe gi ondés, May 15, 2015). In 2015,
exceed USD 37 billion ifCT spending (Th&overnment, May 15, 20)®3\Iso, according to

Alanazy (2015 the Ministry of Higher Education has a national deal with blackb(@B®) and
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based on this deal all Saudi public universities have accessR@mB® receive major training on
how to manage the systelong with that, the universities also have accessdad hosting. He
noted that Al Jouf is one dfieuniversities currently taking advantage of this arrangement.

Despite these expenditures amveloping the necessary ICT ia$tructures, barriers such as lack
of teacher ICT skills, lack of teacher confidence, lack of pedagogical teacher training, rigid
traditional education systems, restrictive curricula, etc., tend to stand in the way of actually
utilizing the technology avkible in everyday teaching and learning practices (Buabeudigh,
2012). Teacher confidence relating to the use of technology may be the greatest barrier to
technology integration for teaching. AccordingBonkerhoff (2006) aculty often lack self
confidence when it congeto using technologiesd, thus, tend to avoid or resist it altogether.
Research has found this to be especially true when age and experience are factored into the
equation. @ler and mor@xperienced instructors tend to lack confideincatilizing technology
into their teaching practice§augh 2004).

Alanazy (2015) suggested that more emphasis should be placed on faculty learning and

development. Faculty members should not only be encouraged to utilize existing technology, but
theyhroul d be taught how to do so effectively and
al so espoused in Wei mer 6s -dertebed 2gching.tThisdinaybea at f o c L
strategy that can be incorporated into future staff pegjperand dvelopment programs.

Staff preparedness and development

With most of the 21 or so deanships in distance education-kadreéng still in their fledgling

stage of development, much attention must be paid to preparing and developing staff members in
orderto improve their chance of success. Areas of development that have been identified at Al
Jouf University include: understanding the advantagededimaing and distance learning, using
technology effectively, incorporating best practices, knowledge aopytight and intellectual
property, and basiclearning/distance learning course development (Alanazy, 2015). This is by

no means and exhaustive list and decisions related to teacher preparedness and development will
al so be gr eat | ysengimthecwrdnt resgarc litegiatues pr e

For example, in looking at what makes successful online instructors, Savery (2005), advocates the
development of VOCAL characteristics, which are to becomioge Visible, Organized,
Compassionate, Analytical, and_aaderby-example

Beingvisible. According to Savery (2005), instructor visibility is established via public and

private communication channels. He suggests: creating a web page with personal and professional
information along with a photo; comment aaéle part in discussion forums in a timely fashion;
update welcome banner and welcome pages regularly; updating shared calendars; utilizing short
audio and video clips, which when used properly establish strong visibility and social presence.

Being organized. Organization was found by Simon (2000), to be not only important, but vital to
online teaching success. Savery gives the following suggestions: prepare a thorough syllabus;
provide course assignments and due dates early on; create documents theckessiaom rules;
use the capabilitiesf the LMS to control access tourse materialSavery, 2005).

Being compassionate Most adults choose online learning environments, because it fits into their
schedules and helps them to balance all of the otimepeting priories in their lives. Therefore,
compassion, according to Savery (2005) is a characteristic that teachers wanting to be successful
online must develop. He suggests: give students permission to contact you directly; use established
ice-breaker échniques; introduce afdl About Mecategory in online forums.

Being analytical. Being able to collect and interpret student data is part of being analytical.
Current learning management systems provide instructors a summary of learner activity.
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Analytical instructors will check this information regularly to ensure that students are participating
and to reach out to those who may be less eng&ysgestionso improve analytical skills

include: ug smaller and more frequent assessments; specify formabd¥o completed

assignments should be nhamed and submitted; give students opportunities to evaluate the online
experiencemidcourse and at its conclusion; provide clear guidelines and expectations for class
participation (Savery, 2005)

Being aleader-by-example. Everything that an instructor does in any teaching environment,
whether facdo-face or online should reflect best practices. Students will take their lead from the
actions of the teacher. Therefore, Savery suggests: share information about Weepelf;

promises; communicate online effectively; plan and implement and end of course activity to
reinforce what was learned, review highs and lows, and recognize key contributors and standout
students (Savery, 2005).

Research such as this, along with plaghinternal research projects will shape staff preparedness
and development programs at Al Jouf. However, faangnot alonein needfor training and
development in order to make the most out-tifagning/distance learning experiences. Students
also reed to be prepared and given the necessary tools to be successful.

Student preparedness and development

Current offcampus distance learning programs in Saudi Arabia rely heavily on student motivation
and selfmanagement for successful completion (Moor@nazy, 2013). As these programs are
redeveloped and more technology is introduced, students will have to be trained on how to utilize
these technologies effectively. Also, students must be trained on how to manage their time, be
organized and be sdffirected. Without developing these key skills, there may be resistance on
the parts of students to engageHie@ning/distance learning programs {@halifa, 2009). Al

Jouf University has identified the following areas for potential student developmento e

the technology effectively, improve time management;mealiagement, and setiotivation

skills, copy and intellectual property rights, and ethics.

In looking at various studies that identify key characteristics of succedsflreng/distance
learning students, Dabbagh (2007), found that students possessing high levels of intrinsic
motivation, high internal locus of control, coupled with positive attitudes toward the online
instructor and high expectatiof® grades and degree/program completicere more likely to
succeed imistancdearning environments. Seven key skills and characteristics were identified in
this study (Dabbagh, 2007):

1. Strong academic setfoncept.
Proficiency with learning technologies.
Strong interpersonal skills.

Strong nternal locus of control.

Selt-directed learning skills.

o g bk w DN

Need for affiliation.
7. Understand and value interactive and collaborative learning.

Opportunities

Despite challenges, Saudi universities also have many opportunities that they can capitalize on to
meet these challenges head on. These include: the establishment of deanships in most national
universities to better facilitate the move ttearning/distance learning platforms; the

establishment of Saudi Electronic University; appropriating hecessaty s the Ministry of
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Finance to ensure monies are available for growth and development; the expansion and
implementation of polices via the Ministry of Higher Education regarding the applicatien of e
learning and distance learning in the country, ane#t@blishment by the Ministry of Higher
Education of the National Center forllearning and Distance Learning.

The mission of the NCELDL is to streamline and facilitate collaborative efforts of universities
toward utilizing and leveraging current distareducation and electronic learning applications
(Alanazy, 2015). It will contribute to the development déarning projects and programs, support
research and studies in the field, develop quality standards for electronic instructional materials
design production, and distribution, provide consultation services to related organizations,
contribute to the development and dissemination of educational software, encourage outstanding
projects in dearning and distance learning at higher education institsitand hold meetings,
conferences and workshops that will contribute to the development of this type of educational
model (Moore & Alanazy, 2013).

Capitalizing on these and other opportunities will allow for future growth and development of
successful ¢earning/distance learning programs throughout the education and training realms
within the country. With most programs on the cusp of full development and implementation,
many might askwhatis the best way forwar?l

Developing a way forward — conceptual alternatives

In a review of the current state efearning and distance learning in the Kingdom, Moore and

Alanazy (2013) concluded that there are three different forms of distance education present.

Namely: oncampus dearning programs; oftampus indegndent study programs; and the Saudi

Electronic University. Each form is in different stages of development; therefore their paths of

devel opment need to be somewhat different as wel
necessary to look at curtetircumstances in a broader theoretical context. Moore and Alanazy

(2013) recommended considering three different conceptual models: a simple model; an industrial

model; and a collaborative model.

A simple model

Most universities worldwide, with the advesf Internet technologies, have implemented

e-learning within classroom settings as well as extanpetlearning programs to an efampus

student population. The results of this approach have been gains in termseffemtisteness,

quality, and an iorease in the number of students that can be added to such programs. According
to Moore and Pheraareanmayy reasdrs fordthis; ongibeing the different resource
investment needed for distance education compared to the classroom. Anotbaus like ratio

of master teachers, i.e. the permanent faculty, to students remains high, typically one teacher to no
more than 30 students. In such cases, the university has simply exchanged the tuition income from
an oncampus class for that generatedaoyoffcampus class of similar size. This income does not
allow for amortization of the fairly large scale of investment in design, development and learner
supportthatisneededfori gh qual ity distance education, 06 ( Mo

An industrial model

Other countries have taken a radically different approach, which has been described an industrial
approach. Instead individual school working on their own course design and development, the task

is undertaken by a core group and the resultkeaif efforts are distributed out to students and
educational i nstituti ons Couldesare designaddnd prbdacectby y ( 2 0 ]
teams of academics, instructional designers and media specialists workinmgdidind

exclusively on this dwvity, and distributed to hundreds and usually thousands of students.

Investment in design and delivery runs into millions of dollars, leading to high quality but low
averagecdss, due t o A eAleyfeatnie efshis mddel s thedeparatal the
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interaction between student and instructor from the process of course design, with instruction
being provided by a cadre of pdirhe adjunct faculty, supervised by full time fégwf the
teaching institution, &).(Moore & Alanazy, 2013,

A collaborative model

Yet another conceptual alternative is a collaborative model or virtual organization. According to
Moore and Alanazy (2013), the noted feature of this model is that there is no single entity
responsible for designing and delivering gverogram, rather these duties are shared among
coll aborati ng i nThissharingmighd take the forim ef pachircstituiéian taking
responsibility for one whole course or program, but it might also take the form of units within
several uniersities collaborating to produce a course or program that is the product of the best of
all their resources, not the work of any single institution. For a course, the content specialists
might be in three or four different institutions, the software igfiets in three or four others and

f

theleaner support in a hundred others, o0 (Moore & Al

As noted earlier,4earning and distance learning programs in the Kingdom are in various stages

of development. This may be advantageous insteddtdfnental as it offers room for

experimentation in an effort to identify the best way forward to meet the higher education and the
human resources needs of the country. The reviewers, after their initial assessment, offered several
recommendations.

Recommendations for future success

For the three different modes of distance learning currently present in the Kingdom, the reviewers
offer the following recommendations for future growth and development (Moore & Alanazy,
2013).

é for existing e-learning programs

For higher education institutions already engaged in develodiayeing programs, focus should

be on increasing the number of students who have access to these programs by further developing
and extending of€ampus offerings. What should be noiethat emphasis should be placed on
developing a small number of quality programs, and focusing on academic areas that will best
meet student and societal demands.

é dr off-campus independent study programs

For those institutions whose main focus hasnbe offering, independent, salfudy programs,

the focus should be on improving the quality of instructional services for existing students. Like
those already developingl@arning programs, care should be taken in focusing on developing a
small numbenof quality programs. What is desirable is that these institutions focus on developing
technologies and instructional design and teaching resources needed for such quality programs.

€ dr the Saudi Electronic University

For the Saudi Electronic Universjtiy is recommended that its focus should consist of refining,
consolidating and quality development of already established programs. It would serve as a model
of good practice in quality design and delivery for both of the previously addressed types of
programs. Again, like in the first two examples, emphasis is placed on quality versus quantity.

Further recommendations include undertaking pilot studies with the aim of testing out these
recommendations as well as the appropriateness of each of the tiweptaal models discussed.
Outcomes of these research projects will provide necessary data to further develop policy as well
as identify areas of professional development needs of faculty and staff (Moore & Alanazy, 2013).
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Conclusion

The Kingdom of Saudirabia is experiencing a student capacity challenge. There is a significant
gap between what is currently being provided by higher education programs and what will be
needed to meet the future human resources needs of the country. As a result, thedflinistr

Higher Education is dedicated to building a quality distance education infrastructure to meet these
demands and to fill the gap. In this papee discused the current distance learning landscéape
challenges and opportunities; how to develop afeeyardi conceptual alternatives; and finally,
recommendations for future succeSaudi Arabian higher educational institutions have many
advantages not present in other places. Notably: strong government support through policy
development; allocated famcing for future growth and development; a national center dedicated
to establishing quality measures and standards as well as offering opportunities for collaboration,
research and professional development; and a national online university that wikhsermodel

for best practices in program design, development and delivery. Being able to leverage these
advantages successfully against current challenges, will be the determining factor in the
development of a robust national distance education program.
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Editor’s Note: This is very detailed study of the adoption of ICTs by Sudan and other countries in the region.
It deals with access to the technology and how it is received by administrators, teachers, and students. The
role of education in development of national economies is recognized, and progress is compared with other
countries in the region.

A preliminary study of ICT’s infrastructure and
pedagogical practices for technology integration in

Sudanese Secondary schools

Abdelrahman Mohamed Ahmed
Oman

Abstract

This purposeof this studyis to investigatehe currentstatusof ICT infrastructureandinnovative
pedagogicapracticesn secondargchoolsn Sudan.A sampleof 50 secondargchoolsfrom
Khartoumstatewasselectedisinga stratifiedrandomsamplingtechnique A mixed qualitative
andquantitativemethodwasusedfor this study.In orderto collecttherelevantdata,a semi
structuredquestionnairandinterviewswereused.Thedatacollectioni n s t r wereissuedod
180respondentfrom identified schoolg48 principals,48 computercoordinatorsand84 science
andmathteachers)98% of the questionnairesierecompletedandretainedfor analyss. Statistical
analysesvereconductedisingstatisticalpackagdor socialsciencegSPSS})o calculate
descriptivestatistics.

Thefindingsof thisinvestigationarealsoanalyzedn relationto a numberof selecteccountries
(Sloveniaand SouthAfrica). Theresultsindicatedthat Sudandoesnot yet havethenecessaryCT
infrastructureo integratetechnologyinto educatiorandis well behindmanycountries
internationallyin implementingCT into educationlt is alsoclearthat,secondargchoolsin
Sudanhadlittle experienceavith theuseof ICT in teachingandlearning.The majority of schools
in SudanuselCT for administrativepurposeshowever the useof technologyacrosshe
curriculumis still atinfancy stage Baseduponthefindings somerecommendationaremadefor
the policymakersof the Ministry of Educationin Sudan.

Keywords: Information and Communication TechnologiéST), integrationjnnovation innovative
practicesjnfrastructureimplementationpedagogytechnology Sudan Secom Information Technology in
Education StudySITES).

Introduction

Althoughthe ICT implementatiorpolicy for Sudarwaslaunchedn 2002andmostschoolshave
computersandInternetconnectivity,mostprincipalsandteachersio not really know whatto do
with thecomputersnstalledin theirlabs(Ahmed,Howie & Osman2013).This showsthatthe
integrationof ICT into schoolswasnot carefully planned Plomp,AndersonlLaw & Quale(2009)
statethattop ministry leadersdownto teachersn their classroomsll facedecisionsabout
whetherandhowto integratelCT into teachingandlearning.Suchdecisionsarenot easybecause
the choicesarecomplex technicallydemandingandthe effectsareoftennot known. Evenfor the
leaderdn educationalCT, thereis not enoughresearcton which to basedecisionsin Sudanese
secondargchoolsat presenttheratio of studentdo computerss unknownbecausao studyhas
beenconductedo determinetheratio andpedagogicapracticesput all effortsarebeingmadeto
providecomputerassistedeachingandlearning(Ahmed,Howie & Osman2013).It is important
to considersuchinvestigatiorregardingthe ICT infrastructureandpedagogicapracticesof ICT in
teachingandlearningin Sudanessecondarygchoolspecauseéheimplementatiorof ICT in
teachingandlearningis anewdomainin SudaneseducationFurthermorethetechnologykeeps
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changingandthereis very little literatureandresearchiegardinghe useof ICT infrastructureand
innovativepracticedn Sudanes EducationalSystem.The purposeof this studywasto investigate
thecurrentstatusof ICT infrastructureandinnovativepracticesn Sudanes&econdaryschools
Thestudyintendedo focuson thefollowing specificobjectives:

A AscertainwhatICT infragructure(equipmentsoftware accesso the Internetandthe
like) areinstalledat secondargchools;

A Identify innovativelCT practicedollowed at Sudanessecondangchools.

Many countriesaroundtheworld (e.g.,Chile, Finland,SingaporeandUnited States)haveall set
nationalgoalsandpoliciesthatidentify a significantrole for informationandcommunication
technologiegICT) in improvingtheir educatiorsystemgKozma& Anderson2002).Theyhave
mademajorinvestmentgo increasehe numbersf computersn schoolsandthe networkingof
classroomslCTs havebecomewithin avery shorttime, oneof the basicbuilding blocksof
modernsocietyandinfluencingall aspect®f life especiallyin educationDaniels,2002).
Thereforetheusesof ICT in educatioris makingmajor differencesn thelearningof studentsaand
methods ofeachingForinstanceyolman,(2005)stateghatschoolsn the WesternwWorld
investedalot for ICT infrastructureoverthelast20 years,andstudentsisecomputersnore often
andfor amuchlargerrangeof applicationsICTs canincreaseaccesandimproverelevanceand
guality of educationin developingcountriesTinio (2002,p6) stateghe potentialof ICT in
educatiorasfollows:

fi | Cgdrestlyfacilitatetheacquistion andabsorptiorof knowledge pffering developing
countriesunprecedentedpportunitieto enhanceducationakystemsimprovepolicy
formulationandexecutionandwidenthe rangeof opportunitiesor businesandthe poor.
Oneof thegreateshardfipsendureddy the poor,andby manyotherswholive in the
poorestcountriesjn their senseof isolation,andICTs canopenaccesto knowledgen
waysunimaginablenotlonga g o 0 .

Accordingto Oldham(2003) ICT shouldnot be usedfor its own sake.lt shouldbe usedwhen
appropriateo enhancéearningby allowing the userto focusonthe mainaimsandobjectivesof a
lessonln otherwords,it should6 a d d | to @u&eaching(Oldham,2003).

TheInternationalAssociatiorfor the Evaluationof Educatonal Achievemen{(lEA) decidedn the
late 1990sto conductthe SecondnformationTechnologyin EducationStudy(SITES),whichis
aninternationakcomparativeresearctprogramexploringthe useof ICT in educationLaw,
Pelgrum& Plomp,2006).SITESconsstsof severalprojectsor modules(Law 2002,Kozmaé&
Anderson2002).SITESM1 wasa surveyof principalsandtechnologycoordinatorsata sample
of schoolsn 26 countrieg(Pelgrum& Anderson2001).Thefocusof M1 wasonthe extentto
which schoolsadgptedandimplementededagogicapracticeghatareconsideredmportantto
educatiorin theinformationsociety(Kozma& Anderson2002).The studywasdesignedasa
surveyof principalsandtechnologycoordinatordrom arepresentativeampleof schoolsin each
of the participatingcountries(Law, Pelgrum& Plomp,2006).The studyexaminedhe studenit
computerratio acrosscountrieswith regardto ICT-infrastructuran schoolsThisratio indicates
how manystudentgpercomputertherearein a school.The studyfoundthatthe student computer
ratiosfor i | o seeondarwchoolsangedrom approximatelyd to 1in Canadand12to 1in
DenmarkandSingaporeé23to 1in Sloveniaand35to 1 in SouthAfrica and210to 1 in Cyprus"
(Law, Pelgrum& Plomp,2006,p.39).SITESM?2 is a seriesof qualitativestudiesthatidentify and
describennovativepedagogicapracticeghatusetechnology(Kozma,2003).The studyadopteda
comparativecasestudymethodto addressesearclguestionghataimedto shedlight onthe nature
of theemergingpedagogicaparadigmestablishedh SITESM1 andhowthis relatedto the
broadersetof contextuafactorsat the classroomschool,andsystemevels(Kozma,2003).The
resultsof this M2 studyprovidedteachersll overtheworld with outstandingexamplesf how
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technologycanchangeclassroonteachingandprovidedpolicymakerswith guidelineson howto
increasdhe positiveimpactof technologyon their educatiorsystemgLaw, Pelgrum& Plomp,
2006).SITES2006,designedasa suivey of schoolsandteacherandbuilding on thefindings of
SITESM1 andSITESM2, examinedhekindsof ICT-relatedpedagogicapracticesadoptedoy
the participatingcountriesandhow thesecountrieswereusingICT (Law, Pelgrum& Plomp,
2006).

Todayoneof thewidely usedindicatorsof implementingCT in educatioris theindicatorof
computerratio. Thisindicatorshowshow manystudentsharea computerat school. Equipping
schoolswith computersanbe very expensivdor manydevelopingcountries Although
computerdhavebecomecheapein recentyears theystill remaintoo expensiveo manycountries
(Jhurree2005).A studentcomputerratio of oneto-onecouldbevery desirableput surely
unattainableevenfor developedtcountries Accordingto Pelgum & Law, (2003)overthelasttwo
decadesschoolsn manycountriesvereequippedwith increasinghumbersof computersyhich
oftenresultedn substantiatieclinesin the studentcomputerratios.Today,manyschoolsaround
theworld aretrying to keeppacewith theincreasingnformatizationof societyandwishto
providetheir studentswith the bestpossibilitiesof acquiringmoderntechnologiesFor example
thestudyconductedy SITESM1in 1999aspartof | E ATheSecondnformationTechnologyn
EducationStudyModulel(SITESM1) (seePelgrum& Anderson1999)showedh t stusleni
computerratiosfor lower secondargchoolsangedrom approximatelyd to 1 in Canadaand12
to 1in DenmarkandSingaporeand133to 1 in Lithuaniaand210to 1 in Cyprus .

Kozma& Anderson(2002,p.3) definedinnovativepedagogicapracticeasfi t hee/pedagogical
practiceghatareemergingn schools.Theseemergingpracticesnvolve changesn whatit is that
teacheraindstudentsio andlearnin the classroomThesepracticesareproviding studentswith
skills andcompetenciethatthey needastheyextendtheir learningthroughoutheir livesin the
informationsocietyof the nextcentury.Thesechangesareoftensupportecandenabledoy the use
of I C TTdneframeof referencehatwe usedto defined i n n o waspracticesbatprepared
studentdor lifelong learningin theinformationsociety.Practicedrom thetheoreticaliterature
weresuggestedsexampleof suchpracticeqLaw 2002;Kozma& Anderson2002,p.3); those
that:

A promoteactiveandindependeniearningin which studentgakeresponsibilityfor their
own learningand/orassessgheir own progress;

A providestudentsvith competencieandtechnologicakkills thatallow themto searctor,
organize andanalyzeinformation,andcommunicatendexpresgheirideasin avariety of
mediaforms;

A engagestudentsn collaborative projectbasedearningin which studentsvork with
otherson complex,extendedrealworld-like problemsor projects;and

A providestudentswith individualizedinstruction,customizedo meetthe needsof students
with differententrylevels,interestspr conceptuadifficulties.

Theintegrationof informationandcommunicatiortechnologiexanhelprevitalizeteacherand
studentsThis canhelpto improveanddevelopthe quality of educatiorby providingcurricular
supportin difficult subjectareagUI-Amin, 2010).Thereforeteachersieedto beinvolvedin
collaborativeprojectsanddevelopmenbf interventionchangestrategiesyhich would include
teachingpartnershipsvith ICT asatool. Accordingto thestudyofii T e a adbptianof
technology:a perceptuatontroltheoryp e r s p avbich was@riductedy ZhaoandCziko
(2001),therearethreenecessargonditionsfor teachergo introducelCT into their classrooms:
teachershouldbelievein the effectivenesef technologyteachersshouldbelievethat the useof
technologywill notcauseanydisturbancesandfinally teachersshouldbelievethattheyhave
control overtechnobgy. Harris (2002)conductectasestudiesin threeprimaryandthree
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secondargchoolswhich focusedon innovativepedagogicapracticegnvolving ICT. His research
(2002,p. 7) concludeghatthe benefitsof ICT will begainedi é w h eonfidentteachersre
willing to explorenewopportunitiesor changingheir classroonpracticesy usingl C TAs a
consequencéheuseof ICT will notonly enhancdearningenvironmentdut alsopreparenext
generatiorfor futurelives andcareergWheeler,2001).

Theintegrationof ICT in educationakystemss notaneasyprocessMany studieg(e.g.,Ertmer,
1999;Pelgrum,2001;Herzi,2004;Hew & Brush,2007;andBingimlas,2009)viewedthatthe
majority of educationabystemsaroundthe world hadencouragedomebarriersregardinglCT
integrationin educationErtmer(1999)describedhe barriersof theICT usein educatioras
external(lack of access$o hardwareandsoftware)andinternal(teacheibeliefsaboutlearningand
teaching) While Pelgrum(2001)viewedthesebarriersregardinglCT usein educatiorasmateriel
(lack of numberof computerjandnon-materiel(lackoft e a ¢ knewledgéandskills). Similarly
Herzig(2004)statecthatmajorbarriersto ICT integrationarelack of expertsandneedof teacher
training. Bingimlas(2009)reportedthatlack of confidencelack of competenceandlack of access
to resourcesrealsomajorbarriers. Hew andBrush(2007),who analyzedexperimentabktudies
from 1995to 2006, reportedthatbarriersincludeknowledge skills, institution, attitudes peliefs,
assessmemndculture.

Accordingto the surveyreportof A | @hTEducationn S u d dyHamdy(2007),Sudarhas
establishedCT policy andformulatednationallCT strategyin theyear1999.This strategy
focusesonfive majorareaspnamely;technologyinfrastructure humanresourcedevelopment,
softwareindustrydevelopmentcontent(primarily in Arabic), andgeoinformationin 2004,ICT
wasintroducedn secondaryducatiorcurricula.A numberof computersvereinstalled in schools
(around50% of secondarschools) atanaverageof 10 computergerschool(Ahmed,2004).In
schoolghe connectivityis mainly throughdial-up andADSL. The countryis planningto have
computersavailablein all educatiorlevelsby theyear2015asagreedo atthe ICT summitin
GenevaHamdy,2007).Humanresourcalevelopments atop priority for the ICT policy in
SudanHowever manystudies/Ahmed,2010;Ahmed,Howie & Osman2013)reportedthatthe
lack of skilled trainedteachersvho are well conversanwith ICT toolsis a majorconstrair for
ICT integrationin SudanBasedon theliteraturereviewandthe specificobjectivesthe studywas
soughtfor answeringhefollowing questions:

A TowhatextendICT infrastructurgequipmentsoftware,accesso the Internetandthelike)
is availablein secondangchools?

A Whatinnovativepracticesexistin Sudanessecondargchools?

Importance of the study

Thefindingsof this investigationmay give the primary goal of whichis to benchmark
perfamancein termsof accesanduseof ICT in Sudanes&econdaryschoolclassrooms.
Furthermoreijt mayprovidevaluabledatawhich could help Sudaneseationalpolicy-makersto
judgethecurrentstatusof usingICT infrastructureandinnovativepracticesn educatiorand
provideabaselindor futureassessment#lso, the studycanoffer afoundationand
encouragemerior furtherresearchnto evaluatingandassessinghe adoptionof ICT in education
in SudananddevelopingcountriesMoreover the studycan inform the policy makerof difficulties
to besolvedin useof ICT in teachingandlearning.
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Research design and methods

This studyuseda surveyapproacho investigatehe currentstatusof ICT infrastructureand
innovativepracticesn Sudanes&ecmdarySchoolsTheinvestigationconsistedf four
instrumentsThreequestionnairesvereconductedvith administratorsteacherandcomputer
coordinatorsTheforth instruments interviewswhich wereconductedvith the mathematicaind
scienceeacherand administratorsThe studyfocusedon mathematicendsciencaeachersn the
samplebecausenostof thempossessetkchnologicakkills thathelpthemto usecomputesin the
teachingandlearningprocessMoreover, mostmathematicgndscienceeachersvereinterested
to usecomputerin theirteachingprocessnorethanteachers obthersubjects.

Population and sample

Thepopulationfeaturedin this studywasdrawnfrom secondargchoolsn KhartoumStatein
Sudanwherethereis a policy to advance delopmentof pedagogicapractice.The population
wasdividedinto subgroup®f schoolsaccordingo theregionsof Khartoum(163),Bahri (50),and
Omdurman(107). Thetotal numberof the schoolpopulationwas320schools A stratifiedsample
of 50 schoolswasdrawnfrom secondangchoolsn KhartoumState Khartoum(19), Bahri(13),
andOmdurman(18). Theschoolswerenot mixed gender sizeis rangedbetweer200to 600
studentsTable1 showsthetotal numberof schoolsaccordingo gender.

Table 1
The of number of schools sample- gender

Region No. of schools for boys No. of schools for girls Total
Khartoum 9 10 19
Omdurman 10 8 18
Bahri 9 4 13
Total 28 22 50

Tablel showsthat,thirty-six of theseschoolsarein Khartoum,OmdurmanandBahrilocalities
(n=12,n=12,n = 12respectivelyfor eachprovince),choserfor their relativelygooduseof ICTs
for administratbn andin teaching(e.g.engagestudentsn collaborativeactivitiesandprovide
studentswith technologicakkills thatallow themto searchor andorganizeinformation).The
uppermiddle-classstudentof theseschooldive in the centralurbanareaof Khartoum.The
remainingfourteenschoolsareconsiderednoretypical (i.e. representativef anaveragecross
sectionof the populaton) of Sudanandtheir populationscomemainly from thethreelocalities
(Khartoum(n = 5); Omdurman(n = 5); andBahri(n = 4). Thesefi motr yep ischaol 0
populationgepresenthe middle andlower socioeconomistrataliving in lessaffluencepartsof
KhartoumandothercomparableareasThesel4 schoolsowneda numberof computerghatthey
hadbegunto usefor administrativeasksandteachingat thetime of the study.Learnerdenefiting
from theuseof computeravere14to 16 yearsof age.Two schals from Khartoumlocalitiesdid
notrespondo the questionnairebecaus®f the time constraintcausedy the Sudanese
secondargchoolexaminationgertificate.Seventeeschools(out of 48) arefrom Omdurman
localities, 16 schoolg(out of 48) arefrom Babhrilocalitiesand15 schools(out of 48) arefrom
Khartoumlocalities.All the studentf the schoolsampleareliving in local suburbarareasn
Khartoumstate Regardinghe samplerespondents}8 principalsparticipatedn the studyas
respondentto the principal questionnaireEighty-four teachersespondedo theteacher
guestionnaireand48 computercoordinatorgespondedo coordinatomuestionnairekive
teachersthreecomputercoordinatorsandtwo administratorgrom the Ministry of Educaton
wereinterviewed.
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Data collection and analysis

Thedatafor this studywascollectedby applyinga personabdministration(paperandpencil)
approachThequestionnairesvereadministeredy theresearcheto all sampleschoolsThe
administratiorof the questionnairetook placeduring FebruaryandMarch2012in all sample
schooldn Khartoumstate. Theresearchealsouseda semistructurednterview. The dataanalysis
wasdoneby usingdescriptiveanalysiswith the aid of the StatisticalPackagdor SocialScience
(SPSSkoftware Processingntailedthe useof frequenciesieandistributions,andpercentages.

Theresearcheanalysé the datato compareto the two countries SloveniaandSouthAfrica,
based onthefollowing:

1. Thetwo countrieg(SloveniaandSouthAfrica) participatedn SITESstudiegModulel
and/or Module3)andrevealedmportantinformationandinterestingindingsregarding
ICT implementatiorin education.

2. Thefirst stageof introducingandimplementinglCT in educationin thesetwo countriess,
to someextent,similar to the statusof introducingcomputersn Sudaneseducation.
Initially, in SloveniaandSouthAfrica, computersvereusedfor schooladministrationjn
particularfor the schedulingof timetablesandkeepingstudentrecordswriting exams and
asan administrativeool (HinostrozaHepp,Cox & Guzman2003& Muller, 2003).At
presentcomputersareusedfor thosepurposesn Sudanesschools.

3. SloveniaandSouthAfrica encounterednanyproblemswhentheybeganinitiating ICT
policiesin education(for example war andapartheicera). The limited fundgor education
weredirectedat otherproblemsThesituationin Sudanis comparableasthecountryhas
alsoencounteregroblems(e.g.thewar in SouthernSudanandDarfur) which indirectly
hamperedndimpededheintroductionof ICT in the Sudaneseducationakystem.

Data analysis

Re s p o n dprofiles 6

More thanhalf of theteachergn=59) haveBachelororh o n aegsee@sA numberof teachers
(n=34) havepostgaduatedegreeswhile only few teachergn= 3) areunqualified.Theteachers
wereaskedf theyhaveaB a ¢ h edegrearoSgienceor MathematicsTheresultindicatedthat,
morethanhalf of theteachergn=50) havedegreesn Scienceor Mathematicsin addition,the
largestgroupin both mathematics&ndsciencds thatbetweerfour andsixy e aeaxggerience
(n=47).Thisindicatesghatmostsciencegeachersn the schoolssamplewerenewteachersn the
field. More thanhalf (n=49) of theteacherdhaveaccesdo a computerathome.Onethird of the
teachersisecomputerdor teachingrelatedactivities.Only afew (n=15)teacherhaveaccessetb
theInternet.Therewere48 computercoordinatos whoparticipatedn the studyasrespondentsl6
respondergtfrom Khartoum,16 from Omdurmanand16 from Bahri. The commontaskof the
computercoordinatorsn the schoolss to teachICT coursedo thestudentsOnly afew
coordinatorsn the sampleformally or informally servel asICT coordinatorsn the schoo. Most
of thecomputercoordinatorsvereemployedo teachthelT curriculumin thesecondargchools.
Approximatelyhalf of thecomputercoordinatordavebetweertwo to six yeasdexperiencen
their schoolsThisis becausenostof thecomputercoordiratorsgraduatedrom IT field preferto
work in companiesnorethanwork in schoolsAs a resultmostof themtheyleft thefield of
educatioraftertwo or threeyears
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To what extend ICT infrastructure (equipment, software,
access to the Internet, and the like) is available in secondary schools?

To answetthis question theresearchecalculatedrequenciespercentageandmeansof the data
regardingavailability of ICT infrastructurg hardware softwareandinternet)at sampleschools.
Questionnairesvere used taollectthis datafrom the computercoordinatorsaandschool
principals.

Hardware in schools

Informationwascollectedon the quantityandquality of the ICT hardwaren the sampleschools.
Theratio of computerdo studentsvascalculatedTo ascertairthe quality of the hardware,
informationwasgatherecn multimediacomputerspperatig systemsandavailableperipherals.

Studentcomputerratio

Onebasicindicatorof hardwareavailability in schoolss the numberof personabomputerghat
areavailableto studentsaand/orteacher®f the Gradesl and?2 for teachingandlearningpurposes.
In the coordinatomuestionnairerespondentsereaskedo specifythetotal numberof computers
availableto studentsn thetargetGradesl-2. The students: computerratio wascalculatedo
indicatehow manystudentn averagehadto shareonecomputer Consideringall the computers
availableandthe studentpopulationin eachschool theratioin Sudan(Khartoum)is + 56:1 for
secondangchools Figurel showsthe positionof Khartoum,Sudarnregardingcomputerratio
indicatorscomparedo othercountriegSloveniaandSouthAfrica) thatparticipatedn the SITES
M1study.lt is clearfor Figurel that Sloveniahasratiosin therangeof 23 studentgercomputer,
while SouthAfrica hasratiosin therangeof 35 studentgpercomputerlt canbeseenthat
Sudanesschoolsbelongto a groupof schoolsthathavehigh ratio of studentgpercomputer
(betweemM0and90), yetit lagsfar behinddevelopedtountrieswhich haveratiosin the rangeof
10 studentgpercomputer.

Slovenia

South Africa

Country
o7

| 3

Sudan, Khartoum

0 20 40 60 80

Students/compter

Figure 1: International results of student: computer ratio for secondaryeducationin SITES M1
participating countries comparedto Sudan

(Source:Howie,Muller & Paterso,2005)
Multimedia facilities

Informationwasalsogatheredn the numberof the computersn the schoolsamplethatwas
suitablefor multimediaapplicationsThe computercoordinatorsvereaskedo specifythetotal
numberof computerdit for multimedia(equippedwvith aCD ROM andsoundcard).Theresults
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indicatethat, 12 schoolshavea numberof computerg1- 10) with multimedia.This indicatesthat
mostcomputersn schooldack multimediafacilities. Theaveragenumberof computerswith
multimediafacilitiesin theschoolsamples 8% (104 computerswith multimediaout of 1300
computerk Figure2 showsthatat high secondaryevel, the availability of multimediacomputers
washighin Slovenia(greaterthan25%)andin SouthAfrica (15%),whereasn Khartoumthe
percentagevasvery low, only (8%).
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Figure 2: Availability of multimedia computers in Khartoum
in comparison to other countries

Peripherals

Thecomputerelatedequipmen{peripheralspvailablein schoolsfor educationaliseis another
usefulindicatorof hardwareaccessibilityandfunctionality. The researcheconsideredhe most
up-to-datetypesof peripheralsTable2 showsthatmorethanhalf of schoolshavelaserprinters
andtheir computersuppliedwith CD-ROM drives.Fewschoolshavecomputersvith CD-Writer
andvideo projectors(31%, 19%). Interestingly noneof the schoolshasdevicesfor mentallyand
physicallydisabledstudentshor weretheyequippedwvith LCD Panels.

Table 2
The total number of peripherals for use in the school sample

Peripheral Yes Responses Responses
(n) Percentage
CD.ROMdrive 36 75%
Laserprinter 30 63%
CDWRITER (CD.R,DVD) 15 31%
Multimediai projector 9 19%
Color printer 6 13%
Devicesfor digital imageor video processing 3 6%
Scanner 3 6%
Devicesfor mentally&/or physicallydisabledstudents 0 0
LCD Panel 0 0

n= (computer coordinators)
Accesgo communicationfacilities

An additionalway of evaluatinghelICT infrastructurdn schoolds the extentto whichthe
equipmentis connectedo aninternal network. Theresultsindicatedthat,only a quarter(n=12)
outof 48 schoolshavea numberof computerconnectedo aninternalnetworkin the sample
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schoolsln comparisonSouthAfrica wasslightly aboveaveragewith nearlya half of the schools
beinglinked to aninternalnetwork(Howie, Muller & Patersa, 2005).Figure3 provides
descriptiveinformationconcerninghe schoolsaccesgo the Internetfor instructionalpurposes.
Theresultsshowthat,very few schoolg(12.5%)usee-mail or the Intemetfor instructional
purposeby teacherandstudentsSimilarly, regardingoroadbandiccessapproximatelyonly a
quarter(25%)of schoolshadbroadbandccess.
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Schools' access

Internet/E-mail Broadband

Figure 3: Schools’ subscription to the Interne, broadband or wireless access

Softwarein schools

Two maincategorie®f softwarewereidentifiedfor this studyi namely,generalpurposesoftware
andsubjectspecificsoftware.Thetechnicalquestionnaireespondentsereaskedo identify the
type of softwarethatis availablein their schools.

Table 3
The type of software available in schools
Obstacle Resp(\)(r?:es (n) E:fcpeonngz
Word processing 45 93%
Presentatiosoftware(e.g.PowerPoint) 36 75%
Databases 30 63%
Spreadsheets 27 56%
Programmindanguages 27 56%
EncyclopeliaON CD.ROM 24 50%
Educationagames 18 38%
Drill & practiceprograms 12 25%
Tutorial programgfor self-learning) 3 7%
Simulationg(e.g.realworld simulations) 3 7%

As shownin Table3, themostcommonlyavailablesoftwareusedin Sudanessecondey schools
is thatof word processind93%), presentatiorsoftware(e.g.PowerPoint)75%) anddatabases
(63%).A few schoolsuseothertypesof software(e.g.spreadsheetgrogrammindanguagesdrill
andtutorialsprogrammessimulationsandeducationajames)Moreover thetechnical
guestionnaireontainsa questionin orderto understandhe extentto which the schoolspossessed
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softwarespecificallydedicatedo schoolsubjectsTheresultsshowthatthe availability of subject
specificsoftwarewasvery low in the schoolsample Computersciencesoftwareis morewidely
availablethansoftwarefor othersubjectswith a half of schoolssamplesavingaccesso
computerssciencesoftware. The entireschoolsampldackedsoftwarefor thefollowing subjeds:
industry,principlesof economy geographymilitary educationfamily educationcommerce,
environmentaktudies historyandsocialscienceandartanddesign.

Perceivedbstaclesegarding hardwareand softwareinfrastructure

To identify possibleobstacledo future policy initiatives, schoolsprincipalsandcoordinatorsvere
askedaboutthe barriersregardingsoftwareandhardwarenfrastructure Table4 showsthe number
of respondentwvho indicatedthe major problemsfor realizingthe computesrelatedgoalsof the
schoolfor the studentsat Gradesl-2.

Table 4

Major hardware and software obstacles affecting the realization
of school’s computer-related goals for students

Yes Yes Yes Yes
Hardware Obstacle (n=48) (%) Software Obstacle (n=48) (%)
Insufficientnumberof 38 79% Not enoughcopiesof softwarefor 40 84%
computers instructionalpurposes
Insufficientperipherals 0 Not enoughtypes(variety) of software o
(printers,scannersetc) 38 9% 36 75%
Insufficientcomputers o Softwarenot specificenoughand/or o
with accessgo the Internet 38 79% notadaptabldor usein subjects 33 69%
Outdatedor lack of school o Softwaretoo complicatedor teachers o
networkor LAN 36 75% and/orstudentdo use 18 38%
Slowor unreliable o Lack of informationaboutsoftwareor o
networkperformance 33 69% its quality prior to purchasing 18 38%
Too complicatedo o Most of the softwareis notin the o
connecto the network 15 31% languageof instruction 18 38%
_Currlculu_m|ncompat|b|I|tyof 18 38%
importedinstructonal software
Culturalincompatibility of imported 12 2504

instructionalsoftware

Schoolprincipalsandcomputercoordinatorsvereaskedaboutparticularsoftwareandhardware
problemsthat preventedschoolsfrom achievingtheir computefrelated goals.Table4 showsthat
themajority of schooldn the sample(79%)do not havesufficientcomputersjnternetand
peripheralsA significantnumberof schools(75%) sufferedfrom a slow andoutdatechetwork.It
is clearthatthereweremanyconstrantsregardingherealizationof the computerrelatedgoalsof
theschoolsAlso it is clearfrom Table4 thatthe mostfrequentlymentionedbstaclegacedby
schoolprincipals(83.3%)andcoordinatorg84%)were"not enoughcopiesandtypesof software
for instructionalpurposes”.

What innovative practicesexistin Sudanesesecondaryschools?

Thestudyprovidesinformationregardinghet e a c ICE act&ifiesin thescheduledearning
time andpresentslataontheuseof ICT in assessmenEightfourres p o n dteachersvére
askedwhethertheyhadusedscheduledearningtime for the activities,aswell aswhethertheyuse
ICT whentheseactivitiestook place.
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Table 5

Mean scores for the ICT activities by science and math teachers in
scheduled learning time in the schools

Learning activities ICT use
Learning activities . Mean std. Er. Mean SEt:j
Extensivecourses 84 1.89 0.102 1.23 0.046
Producingcreativeworks 84 1.62 0.081 1.14 0.038
Selfaccessedoursed learningactivities 84 2.14 0.1 1.17 0.041
Scientific,research 84 2.02 0.066 1.32 0.051
T e ac leetured s 84 2.13 0.111 1.19 0.043

Exercisego practiceskills andlessonprocedure 84 3.11 0.110 1.14 0.038
Discoveringmathematicgrinciplesandconcepts 84 2.76 0.109 1.18 0.042
Studyingnaturalphenomenahroughsimulation 84 1.88 0.092 1.14 0.038
Processingindanalyzingdata 84 2.10 0.117 1.15 0.040

Table5 showsthatthelCT activitiesusedin scheduledearningtime werethe exercisego
practiceskillsandlessonprocedureg(mean=3.11(0.110)anddiscoveringmathematicgrinciples
andconceptgmean=2.76(0.109)) Thetablealsoshowsthatproducingcreativework presentes
theweakesgctivity in scheduledearningtime. However,overalltheuseof ICT in all these
activities wasvery limited.

Theuseof ICT in assessment

Table6 showsthatthe mostcommonassessmentssedin the schoolsamplearewritten testor
examinationmean=two (0.00))andwritten taskor exercisglmean=two (0.00)). Thetablealso
showsthatfew teachersiseprojectreportand/or (multimedia)productassessmeifinean=
1.12(0.045))However thetableshowsthatonly a few teacheraisedICT in thoseassessments.

Table 6
The use of ICT in assessment by science and math teachers

Assessment methods Present assessment ICT use
n Mean Std. Error Mean Std. Error

Written test/examination 84 2.00 0.000 1.20 0.044
Written task/exercise 84 2.00 0.000 1.10 0.032
Individual oral presentation 84 1.87 0.037 1.07 0.028
Grouppresentatiorforal/written) 84 185 0.040 1.08 0.030
Projectreportand/or(multimedia)product 84 1.21 0.045 1.10 0.032
L e a r peerevaldations 84 1.90 0.032 1.18 0.042

Assessmentf groupperformancen

collaborativetasks 84 177 0.046 1.14 0.038
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ICT innovative practices

ScienceandMathematicdeachersvereaskedo describehe onemostsatisfyingpedagogical
practice(thattheyappliedin thetargetclass)in this schoolyear,in whichtheirlearnerausediCT
extensivelywith contentspecificallyrelatedto ScienceMathemaics. Theresultsshowthat,only
twelve (n=12)schoolsexperiencedhe useof ICT with contentspecificallyrelatedto scienceand
mathematicsThis resultis not surprisinggiventhe shorthistoryof ICT usein Sudaneseecondary
schools.

T e a ¢ h eole @l change regarding the use of ICT in the learning activities

Theresultsof theinterviewshowedhattheteacherdavegainedexperiencdrom using
computersandthe Internetandtheir roleswerechanging Oneteachercommented havealready
designednylessonsandl usedit in myteachingin the class,but notalways.So,l savedmore
timethanbefore TheteacheralsohaveseenthattheteachingmethodshavechangedOneteacher
commented thelearningperformanceandthe comprehensionate of the studentswere
increasedOtherteachersnentionedhatusingICT helpedthemto presenmoreinformationin
their lessonswith differentteachingstrategieandtheysavedime.

Kinds of activities reported

A varietyof activitiesusingICT in teachingandlearningwasreportedby the school,in the
example.Theactivitiesprovidedby theteachersevealedhattherewasgenerallygreater
emphasioninformationprocessingand productionactivities Theresultregardingschool
activities,which wereprovidedby theteachersshowedthatmostof activitiesfocusedon
searchingnformationfrom the Internet,creatinga product,andusingmultimediaprogramsin
addition,the activity practicedocusedon conductingresearchtutorials,drill andpractice,
communications,designingmaterials andcollaboratingwith colleagueslinterestingly some
teachersvrotethattheyconductedsmallprojecs with their student(e.g.usingthe Internetfor
writing reportson Physics Biology andChemistry).

Discussion

ICT infrastructure (equipment, software, access to the Internet and the like)
available in secondary schools

Todayoneof thewidely usedindicatorsof implementinglCT in educations the studentcomputer
ratio. During the 1990s studentcomputerratiosof approxmately 30:1werequitecommon
(Pelgrum& Law, 2003).The presenstudy(Figure2) showsthatthe positionof Sudanregarding
theindicatorof computerratiois high comparedo othercountriesparticipatingin the SITES
M1study(SloveniaandSouthAfrica). Most of the schoolsin the samplehavelackedcomputersn
their classroomsSignificantly,only 104 computergout of 1300)(8%) wereequippedwith
multimediafacilities. Thus,the availability of multimediacomputersvasvery low in Khartoum,
comparedo SloveniaandSouthAfrica (Figure2). Only a quarterof the sampledschoolsout of
48) havecomputerdinked to aninternalnetwork(Figure3). In comparisonSouthAfrica was
slightly aboveaveragewith nearlya half of the schoolsbeinglinked to aninternalnetwork(Howie
etal., 2005).Moreover few schoolshavecomputersith CD-Writer andvideoprojectorsand
noneof the schoolshasdevicesor mentallyandphysicallydisabledstudentsandLCD Panels
(Table2). Thisis not surprisinggiventhelack of supportfrom the ministry of educatiorto provide
schoolswith computersaandperipheralsAnd mostof the budgetdn Sudanwereinvestedn the
warin Darfurandotherregions(Ahmed,2010;Ahmed,Howie & Osman2013).Haddadand
Draxler(2002)reporedthatICTsin schoolsrequiresupportingnfrastructurehatincludes
electricity,communicationandspecialfacilities. However thesefindings demonstrat¢hatfew
schoolsn thesampleareconnectedo theinternetfor communicatiorandinstructionalpurpose.
Thisis becaus®f thelack of moneyandsupport.Therefore the resultsrevealthatKhartoum
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schoolsbelongto a groupof schoolghathavea high ratio of studentgpercomputehetweerd0
and90, yetit lagsfar behinddevelopedountrieswhich haveratiosin therangeof 10 studentgper
computer.

Thereweremanyproblemsfacedby schoolsregardingheimplementingCT in schools(hardware
andsoftware)(Table4).Insufficientnumberof computersijnsufficient peripheralsjnsufficient
computes with simultaneousiccesgo the Internetandoutdatedor lack of schoolnetworkor LAN
wereseenasmajorobstacleaffectingtherealizationof the computefrelatedgoalsof the schools.
In addition,themostfrequentlymentionedbstacledy schoolsprincipalsandcoordinatorsvere
limited softwarein schoolswith not enoughcopiesandtypesof softwarefor instructional
purposesAll theseobstaclesegardinghe hardwareandsoftwareaspectsoundin Khartoumare
similarto thosefoundin othercounties(e.g.,SloveniaandSouthAfrica) (Hinostrozaetal., 2003;
Pelgrum& Anderson2001;andHowie el at., 2005).

The mostcommonlyavailablesoftwarein Khartoumsecondargchoolss thatof word processing,
presentatiosoftware(e.g.PowerPointanddaabasesTheseresultsarevery similar to theresults
obtainedn SloveniaandSouthAfrica in SITESModulelstudy,wherethe mostcommonly
availablesoftwarewasword processingspreadsheetanddatabase®r studentgo accesgHowie
elat., 2005).1t is alsoimportantto point out thatthe subjectcoveragesoftwarewasvery low in the
schoolsample Computerssciencesoftwareis morewidely availablethansoftwarefor other
subjectsTheentireschoolsamplelackedsoftwarefor industry,principlesof economygeography,
military educationfamily educationcommerceenvironmentastudies historyandsocialscience,
andartanddesign.Theseresultsshowedhelimitation of the educationakoftwarein Khartoum
schools.Therefore the ministry of edu@tionshouldencouragendsupportthe designand
developmenof educationasoftwarefor thosesubjects.

In recentyears stepsweretakenin manycountriesto provideschoolswith anICT infrastructure,
in the hopethattechnologywill supportinnovative pedagogieandimprovetheteachingand
learningprocesse&Pelgrum& Anderson2001).Scienceandmathteachersvereaskedo
describethe onemostsatisfyingpedagogicapracticeghattheyhadappliedin thetargetclass,in
whichtheirlearnerausedICT extensivelywith specificcontentrelatedto Mathematics/Science.
Thet e a c tesponsegegardinglCT pedagogicapracticesverefocusedaroundsearching
informationfrom the Internet,creatingproduct,tutorial anddrill andpractice,communications
designmaterials andcollaboratingwith colleagueslnterestingly someteachersvrotethatthey
hadconductedsmallprojectswith their studentge.g.usingthe Internetfor writing reportson
Physics Biology andChemistry)anda schoolreportedthatit hasateam(developmenteam)that
designededucationakoftwarefor scienceandmathsubjectsThefindings of this studyfoundthat
themajority of schooldn the samplehadlittle experiencewvith theuseof ICT in teachingand
learning.

Similarly, the findingsof SITESM1 (2001)for example theresultsof the SloveniaandSouth
Africa studies showedhatquite a numberof schoolsprincipalsreportedon the contributionthat
ICT hasmadeto newcurriculumapproacheésuchascrosscurricularapproacks),differentroles
for teacherandproductivelearningactivitiesfor studentgHowie et al., 2005).Most school
activitiesin thosecountriesareimplementedhrougha specificgroupof highly motivatedstudents
andteachersisingICT. Teachergancary theimportantmissionof beingagentsf changenot
onlyin ICT, butalsoin thewhole systemof educatiorsincelCTs aretheinstrumentghatcan
launchanimportantandgeneralparadignmshift.
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In mostcountriesthereareprogramgo improvetheinfrastructureof ICT equipmenin
schoolge.g.in countriedike SloveniaandSouthAfrica). Forthat,theindicatorof the
computeratiois very low in thesecountries(i.e. betweer23- 35). While in Khartoum
State,Sudantheindicatorof conputerratio wasvery high comparedo thesecountries
(betweerb5 - 105). Thisindicatesthatthereis alack of computersn Sudanessecondary
schools.

Thereweresubstantiatifferencedn the quality andfunctioningof ICT equipmenin
schoolsaroundthe world. Somecountriege.g.SloveniaandSouthAfrica) areequipped
for multimediapurposeswhereasn (Sudani KhartoumState)only 8% out of 16 schools
hadcomputerswith multimediafacilities andtheseequipmeniverevery old.

Many countriesandsdhoolsalsodifferedin their accesdo the Internetfor instructional
purposesMost schoolsin SloveniaandSouthAfrica hadaccesgo the Internetfor
instructionaluse whereasn Sudanpnly two schoolg(out of 48 schools)rovidedinternet
accesgo their studentsConsequentlythe gapbetweerSudanandthosecountries
regardingheaccesanduseof the Internetwasvery high. This studyalsofoundthatmost
teacherslo not useinformationfrom the Internetfor educatiorbecausef restricted
accesdo thelnternetor completeunavailability.

Insufficientnumberof computersjnsufficientperipheralsinsufficientof computerswith
simultaneousiccesso the Internetandoutdatedor lack of schoolnetworkor LAN were
seerasmajor obstaclesffectingthe realizationof the computerrelatedgoalsof the
schools.

Themostcommonlyavailablesoftwarein Sudanessecondangchoolss thatof word
processind15 schoolsout of 16).

Thes u b | eovetagsbftwarewasverylow in theschoolsample Compuer science
software(computerssciencesubject)wasmorewidely availablethansoftwarefor other
subjectsapproximatelyhalf of schoolg(out of 16 schoolshaveaccesso computers
sciencesoftware while only threeschoolgout of 16) haveaccesgo sciencesoftware(e.qg.
sciencechemistry biology, mathematicsandSudanes€ertificateexaminations
Examplesi Dr i | | s0) .

Themajority of schoolsin the samplein KhartoumState(N= 38 (out of 48 schools)have
no budgetdo spendon hardwareandsoftware

Overall,schoolsn thesample(N= 47 schoolgout of 48)) hadlittle experiencavith the
useof ICT in teachingandlearning.

Therangeof satisfyingexperienceseportedn this studytendedo benarrower,n terms
of thekindsof activitiesandthekinds of learninggainsreported.

Thefocusof thelearningactivitiesat the secondangchoolsn Khartoumtendedo focus
moreon searchingnformationfrom the Internet,creatingproduct,conductingesearch,
communicatingtutorial anddrill andpractice.Thesewereall indicationsconsistentvith
thefactthattheuseof ICT acrosghe curriculumto improveteachingandlearninghasa
very shorthistoryin Sudan.
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Conclusions

It is notedthatthe small samplesizelimited the generalizabilityof the study. Thereforethe
researchecannotclaimto generalizehefindings of this studyto all SudanesstatesBut, because
the Sudanessecondargchoolsn otherstatesareequallyor lessdevelopedhanthe secondary
schoolsn Khartoumstate theresearchecangeneralizeéhefindings of this studywhich was
drawnfrom 50 secondarychoolsn Khartoumto theall secondarychoolsin otherSudanese
statesThis studypresentslataandinformationthatwill enablepolicymakerdo makejudgments
onthecurrentsituationregardingheuseof ICT andwill helpthemto takebold newstepsto

utilise ICT moreintensivelyin Sudaneseducationakystem.The conclusionf this studyare
summarizedn two mainconclusionstheseare:

A Sudandoesnotyet havethe ne@ssaryinfrastructureto integratelCT into educatiorandis
well behindmanycountriesinternationallyin implementinglCT into educationThe
evidencedor this conclusionwere:

A Thereis apositivealthoughtraditionalapproachowardsimplementingCT in Sudanese
schools.

Limitation
Like all researchthis studyis not free of limitations,some of which can be solved by future
researchTwo mainlimitationswereencounteredsamplingandresearch.

First, thefocuson Khartoumsecondarychools(n=50) placesthe researctin a particularcultural
context.Furthermoretheteacheresposeswerelimited to thosewho teachscienceandmathin
Khartoumsecondangchoolg(n=200).Consequentlytheresultsmay not adequatelyepresenthe
totalteachempopuldion in Sudan Futureresearcton the currentICT infrastructureandinnovative
practicexouldbe extendedo includeawider demographitaseto further explorethe extentto
whichthefindingsaregeneralizable.

Secondtherewasa deficit of previousstudiesconductedn Sudancomparedo othercountries
regardinghe currentstatusof ICT infrastructureandpedagogicapracticesFuturestudiesshould
alsobe conductedwvith schoolsrom different Arab countriesin orderto betterunderstanavhether
differentsocioculturalcontextsmayinfluenceadoption ofinnovativepedagogicapracticesA
future studythatcomparedlifferentsamplesf countriescanshedlight on this issueandthis effort
would providea greathelpful insightof ICT infrastructureandPedagogicapractices.
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Editor’s Note: Research not only refutes or confirms our expectations, it also determines whether the
difference is statistically significant. Access, communication skills, and familiarity with technology influence
instructional design and choice of information and communication technologies. Technologies in widespread
use for personal communications are now being adopted for educational use.

The effect of mobile phones on increasing public information:
a comparison between the students of
Kharazmi and Allameh Tabatabai University

Jafar Ahmadigol and Pourandokht Fazelian
Iran

Abstract

The present study aims to compare the impact of mdbile&eson increasing public information

of students of Kharazmi and Allame Tabatabayi Universities in 2013. The study method-is quasi
experimental with prestposttest desigfor control and experimeatgroups. This study is based
onaresearchebuilt test composed of 20 questions. To evaluatevalidity and content validity,
the opinions of lecturers of educational technology, ICT and sociglegyused. The reliability

of measure i s Cr onbadmabdom austprmathodas wsddftoisaecte n t
160 studentsh 20-item testpretestwas administeredThen, the experimeaitgroup received
training via mobiledevicesandthe control groy received training by traditional mettodhe
posttestwas performed with the same questions. Finallsurvey questionnain@as presented to
the experimendl group. SPSS software version 18est and covariance analysisre used for

data analysis. Aerewas no significant difference between the mean of two groufieipre-test
(experimentall .57 and control 7.75) but thenas a significant difference ithe posttest
(experimentall7.25 and control 12.90). The training by traditional and mobil&oalstis

effective but training via mobildevices has a significanthigherimpact Sudents are more
interested in beiptrained by this method

Keywords: training via mobile, traditional training, public information, students

Introduction

One of the bsic expectation®f higher education is change anccitrrentlyactivein adoption of

social progress and technologfyincorporatesiew views regarding education. Many authorities

in education and learnirege advocating adoption of new andovation edcational methods

such asnulti-mediaanddigital technologes (Godwin, 2008). New education methods are
introducedo stimulategrowth of skills and abilitieg people. Also, they cafacilitatelearning

high level skillssuchasanalysis angbroblem soling usingparticipative and activetrategies

These new methods arise from new technology development and their application in routine life,
training andhe workplacelnternet basetCT applications (including word wide networknaail,
teleconferencegcomputerbased participative learning and learning management sysdeens
considerable value fdrigher education (Zamani & Abdollahi, 2011).

In Universities, improvinghe quality oflearning and teaching animportant issueTechnology

to supportheteachinglearning process cancrease learning opportunities. For examgtadents
can havegpermanent access to lectures. Studentgettraining when needed (jtisttime

training) and get fasteesponséo their questionsin the existing educatnal system, interactions
remainedat an unacceptably lolevel (Starr, 2003)Classroornearning is not continuous and the
interaction in learning between students and between the stagenecturerss low (Kamar &
On g 6 o n d dnmaryl@s3e}, hdoutsare used for textbook3ime dedicated to pparirg
handouts and scoririgst sourcesnakes the instructor less available to studéategson &
Jordaan, 2009)nformation is delivered slowlgo that most students can comprehend the
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material. Fothe fast learner, the systenmiat flexibleand responsivand cannosustain interest
andmotivation (Peters, 2007).

Students needuidance antdkechniquedo helpthem better understandiagd learn from

textbooks Also, students need comprehensive, gl@nd ugto-date information. To have access

to currentinformation, technolog hasan obviousadvantag€Chase & Herrod, 2009). Due to the
familiarity and competenceft o d atydéngswith technology, most of educational centars
transitioning to tehnologybasededucational conterstnd ceating electronic educational
environments (Balasundaram & Ramadoss, 2008). Electronic learning piaastntanags

learning opportunities via internet and computer netwtwrksiprove knowledge and slslin

educdion and training. Generally;learning is a method of learning based on application o§ ICT
includingcomputes andnetworks (Aminpoor, 2005E-learning includesomputerapplications
interactivecomputer and webbased learning, electronic classroparsd collaboratie electronic
networks. Generally,-arning is a method of learning based on application of ICT and other
computer networks and mobile learning is a subsefedming developed since 2000 in
organizations, institutions and schools &igdoor, Sufi, Moraddiymokhles & Usefli, 2011). This
method was used since 2007 in Britain, Sweden and Italy and students aged 16 to 24 years leaving
the school were covered and also this technology develops literacy and numerical school and self
confidene, independent learning and sedinteredness are developed (Sadpoor, 2008). Mostly,
adults believe that this type of education let them continued their woitimiglland perform their

family duties during training in everywhere and anytiiteual envirommmentgGilbert, 2001).

Brown considers mobile learning as a subsetlebening and dearning is éroadconcepthat
includesboth online training and mobile training (Brown, 2003).

Mobile learning is sending and transferring learning via mobile desigghas laptop, pocket
computertablets anather mobile devicew facilitate learning at any time and place (Bull, 2007).
Mobile learning provides easy access to various educasonrces Sudentsconduct research,
downloadresourcesdiscuss ideaprepare reports and complete homework, and send &mail
their teacher. This is a method providing continuous learning for students (Ciffci ON & Tabak,
2012). Some studies of topic regarding review of literature in Iran and abroad are investigated.

Onestudy compaed of the impact of two methods of learningiobile and lecturéfor students

of the Agriculture institution of Khushehaye Zarinshahr of Ravansar towm&@studentsvere
selected and are divided into two similar groups based on adevenhdf educationalA pretest
was administeredcontrol grouphenreceived training via lectur@nd theexperimenal group
received training via mobiléA posttest with the same questiamzsadministered andche data
were tested statistically bytést.Results showed théiothteaching methods (mobile and lecture)
were effective but mobile teachimgsulted in greatdearning (Papzan & Soleymani, 2010).

Another study as training anatomy via mobile compared to lecture learning on learning of medical
stucents was performed on 62 medical students of Medical Sciences University of Bushehr. The
results showed that training g methodsmproved learning and memorization of medical

students anthat mobile learning was moséfectivethan traditional method®asiri, Nasiri,

Adarvishi & Hadigol, 2014).

A study evaluated the impact ofearning by mobile text message on metabolic control of

Diabetes type 2 patients of Karaj city, Iran. The study aimed to evaluate the imp#éeaiwiieg

on metabolic controlith emphasis on training via mobile. In this study, 81 patients suffering

from diabetes type 2 referred to diabetes association of Karaj city were selected based on inclusion
criteria as randomly and were divided imtxperimenta(n=43) and control groun=38). The

result showed that positive impact of using mobile in presenting health services and management
of efficient chronic diseases (Goodarzi & Ebrahimzadeh, 2014).
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Another study evaluated the impact of mobile training on motivation and attitittegtiéh

students and also investigated the impact of teaching method via mobile on attitude and motivation
of students to English language. 76 students were selected by convenient sampling method and
were divided intexperimentagroup (38) and control gup (38). Theexperimentabroup

received mobile teaching and control group received traditional training. Finally, the comparison

of the mean of two groups showed that mobile phone teaching had positive impact on motivation,
interest, and attitude to Emg language, complementary direction and tendency to learning

English language among students (Ayati & Sarani, 2012).

In an evaluation of the amount and type of using mobile by high school students, the results
showed that most students had mobile andidaned it as a necessary tool and girls applied
mobile more than boys (Hasanzadeh, Latifi, Hoseini & Ebrahimi, 2011).

Another study as-arning in lowpopulated regions stated that mobile learning leads to

flexibility in learning and any learner in atiyne and place can learn based on his speed

(Daichendt & Magdak, 2009) . I n other study resec
model stated that mobileased applications changed the method people communicated and had

access to the information sees and facilitated it (Yau & Joy, 2010).

The old methods of classroom and lecture are used in schools and universities and its highest
advantage is presenting information to more people (Lake, 2001). Despite new educational
methods, it is rained as aeducational method (Cooper, 2003).

Based on little efficiency of traditional training methods and the need to the presence in definite
place and time, limited access to learners to teachers, learning content and sources and the lack of
improving the motivion of learners to learning, restrict the efficient of these methods. Based on

the evaluation of review of literature, abilities of mobile phone applied by most of adults namely
students, availability and us&tendly of mobile, saving the time of teactand student, providing
learning at any place and time, creating interest and motivation in learners can lead to the
evaluation of adaptation of these technologies with teaching and learning grounds by researchers.
The above items define the necessitpi@sent study. This study has the general aim of

comparison of the impact of mobile on increasing general information of students of Kharazmi and
Allametabatabayi University and the following hypotheses are evaluated:

First hypothesis:Traditional teachig has positive impact on learning public information of
students of Allame Tabatabayi University.

Second hypothesis: Mobile teaching has positive impact on learning public information of
students of Kharaszmi University.

Third hypothesis: Mobile teachin@gé high effect compared to traditional teaching method on
learning public information of students.

Material and methods

The present study is quaskperimental in which value of one or some independent variables is
changed and its effect on one or sompethelent variables is evaluated (Biyabangard 2009). The
present study is composed of an independent variable (mobile learning) and its effect on a
dependent variable (public information) is evaluated. Also, the results are compared with
traditional classrom method (control group). The study population is all BA students of Kharazmi
and Allame Tabatabayi Universities during 2213, of this population, 160 people are selected
by thecluster random sampling method. It means that at first three college$ each college,

two classrooms are selected by random method. Then, they are divided into 80 people. The
students of Kharazmi University are selectethagxperimeral group being compared with

Allame Tabatabayi University in control group. It was plissto distribute sending SMSs among
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the students and this affected the results of the study and control group was selected among

Allame Tabatabayi University. These groups were divided in terms of age and education into two
similar groups (8@xperimentaind 80 control group). The data collection measure-ige20

researchebuilt test and at first by researcHaurilt test, pretest is performed and then SMSs with

public information are sent to the sample selected among Kharazmi University students

(expeimentalgroup). The information was given as pamphlet to control group and the required

explanations were presented to the students and thetepbstas performed of two groups

(experimentahnd control) and finally a researcHarilt questionnaire regding the interest and
attitude ofexperimentagroup regarding mobile teaching was presented. For the analysis of pre
test and postest data of both groups and determining their learnitesttis used and to compare
the difference of the man ekperinentaland control groups, unariate covariance analysis test
is used.

The validity of 2Gitem test of learning is tested by experts and face and content validity of test are
confirmed by 7 lecturers of educational technology, ICT and population. [Tddglity was
al pha

calculated as 0.89 by Cronbach©os
Results
Table 1
The features for comparison of experimental and control group:
Groups Age mean Education
Control group 311521 BA
Experimenalgroup | 2.4+521 BA

To evaluate the public information of students in controlexmkrimentafroups, pretest and

and

posttest are performed. This test in@dd@0 questions of four multiple choice of the sources of

public information evaluation. The results for two mentionexigs are regarding the tests of
learning in Table 2.

Table 2

in pre-test and post-test based on groups:

The mean and standard deviation of public information

Traditional group Mobile group
Variable Test
SD Mean SD Mean
Public Pretest 1.41 7.70 1.74 7.57
Information
Posttest 1.69 12.90 1.49 17.25

As shown in Table 2, the mean of traditional teaching and mobile teaching in public information is

increased from preest to postest but the mean of training group via mobile phone is increased.

In pretest of public information in control group students, the mean is 7.70 and standard deviation

1.41. These results in comparison wattperimentagroup with mean 7.57 and standard deviation
1.74 is not different and we can say the groups have the sagte &fter applyingexperimental

variable (mobilebased teaching method), posst scores as follows, the mearegperimental
group is 17.25 and standard deviation 1.49 and posttest is performed on control group and the data

(mean 12.90, SD 1.69) showetBuperiority oexperimentafjroup compared to control group (the
difference of mean and standard deviation of two groups int@sigt To evaluate each of study

hypotheses, the hypotheses are tested by infarstatistics.
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The findings of study hypotheses

First hypothesis The traditional teaching method has positive impact on public information
learning of students of Allame Tabatabayi University. To evaluate the first hypothesis, t method
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for dependent groups is used. Is the difference betweeanirigaf control students in pretest and
posttest is due to the sampling error or significant difference. A summary of findings of these

calculations is shown in Table 3.

Table 3

The results of t-test, comparison of pre-test and post-test of public information

for first hypothesis:

Test N Men SD I?egree of t Significance
reedom
Pretest 80 7.70 1.41
79 -20.40 0.001
Posttest 80 12.90 1.69

As shown in Table 3, the mean of fiest and postest of public information is significantly
different and teachg via mobile increases public information. There is a significant difference

between the mean of pretest and post test scores of control group in traditional teaching at level
0.001 (t=20.40). It means that traditional teaching has positive and sigmifimpact on learning
public information of students in Allame Tabatabayi University and first hypothesis is supported.

Second hypothesisMobile teaching has positive impact on learning public information of
students in Kharazmi University. To test gecond hypothesis of study, t test is used for

dependent groups. This method shows the difference between learning of public information of
studentséxperimentagroup) receiving teaching via mobile in gest and postest. A summary

of the findings othese calculations is shown in Table 4.

Table 4
A summary of the results of t-test to compare pre-test and post-test of public information
Test N Men SD Degree of t Significance
freedom
Pretest 80 7.57 1.74
79 -36.36 0.001
Posttest 80 17.25 1.49

The data of Table 4 shows that there is a significant difference between the meatesif gnel

posttest scores of public information. We can say that teaching via mobile increases public

information of people. As shown in Table 4, there is a signifiddference between the mean of
pretest and postest scores aéxperimentagroup in mobile teaching at level 0.01 aneB6:36

means that mobile teaching has positive and significant impact on learning public information of

students in Kharazmi Univetg. Thus, second hypothesis is supported.

Third hypothesis: Mobile-based teaching compared to traditional teaching method has high effect

on learning of public information of students. To evaluate the significance of the difference of
groups (mobile anttaditional) in posttest of public information scores,-uaiiate covariance
anal ysi s i
is used. The results of test are shown in Table 5.
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Table 5
The results of Levene’s test to evaluate the equality of variance of groups
Variable F ratio Degree of_freedom Degree of f_reedom Significance
of nominator of denominator level
li
Public 0.232 1 158 0.631
information

AsshowninTable5,Levei s t est s h o wgiantelofegrogps as aldsarvedyF valle isv a
not significant and variance homogeneity is established and covariance analysis can be used.

Table 6

The results of covariance analysis of the comparison of the impact
of mobile-based teaching on public information:

Variable Sum of Degree of Mean of F Significance
squares freedom squares
Pretest 2.26 1 2.26 0.885 0.348
Group 752.43 1 752.43 295.37 0.001
Error 399.94 157 2.55 - -

Based on the information of Table 6, the comparison of the impact of two methtedshing
regarding public information is significant statistically. Thus, teaching via mobile is effective than
traditional teaching method. Based on significance of covariance analysis test, it is inferred that
mobile-based teaching compared to tramditil method has high effect on learning of public
information of students. The third question of study is supported. Mbagled teaching has high
effect compared to traditional method on learning of students.

Also, at the end of questionnaire, survepésformed of the trained students by mobile
(experimentagjroup) and the results are shown in Table 7.

Table 7
Survey of experimental group students regarding mobile teaching:
Questions %’33} Much Average Low Never Sum
1-Can we use mobile for teaclyh 19 38 17 6 0 80
2-Are you interested to receive the
textbook by mobile phone? 12 24 31 9 4 80
3-Do you agree with receiving SMS
regarding generation information on 21 42 14 3 0 80
holidays?
8-11 | 12-15 | 16-18 | 20-22 - -

4-When do you want to receive sms

32 2 7 39 - 80

First question: Is Mobile applied in teaching? 74 studentexperimentafyroup in three levels
(very much, much and average) believe that we can use mobile in teaching and learning and 6
people believe that mobile is used leskearning and teaching.
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Second questionAre you interested to receive the textbook by mobile? 67 people in three levels
of very much, much and average agree to learn via mobile. 9 people have low interest and 4 people
are not interested at all.

Third qu estiornt Do you agree to receive sms regarding public information on holidays? 77 people
at levels (very much, much and average) receive sms regarding public information on holidays and
only three people are less interested to do it.

Fourth question: When & appropriate to receive sms? IN this question, 38 people select 8 to 11
a.m., 2 people 12 pm to 3pm, 7 people 3 pm to 6pm and 39 people select nights for learning. These
results show that most students know mobile effective on their learning and arsteuden

learning by this method as even they agree with mdiaig=d learning on holidays and other

periods.

Conclusion

In a general conclusion, we can present the results of study as mobile is effective on increasing
learning of students of Kharazmi Wersity as not only the learning of students inest and

posttest is increased, by comparing this groexgpgerimentglwith control group (students of

Allame Tabatabayi University) receiving traditional teaching, the results show the superiority of
experimentalgroup. In other words, both teaching methods (lecture and mobile) are effective on
learning of learners but training via mobile lyaeatereffect on learning. This method increases

the motivation, interesgttitude of students to learning. Ttesults of survey of students to

learning via mobile show that the students are interested in learning by this method as on holidays
or other times, they are interested in mobile learning. As mobile increases motivation, excitement
of learners in learningven in horeducational days, the lecturers should use less lecture teaching
and identify the abilities and advantages of mobile in education and try torappyof thisnew
technology.
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