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Editorial

Technol ogi cal RevoliuRadrotn 2 n Ed.

Donald G. Perrin

The advent of the printing pressgnified the power of the printed wo@harnel Anderson
notesthatie f i r st t e x EnglshhSchoolnsastgublished irel896The Orbis
Pictuswaspublished in Germany in 165lh 1783We b s t e r 6 sprofided setextBanictikat
could be sed in the homdn 1836the McGuffy Readewas printed with movable typéfter
1840 it was printed from plateallowing for explosive growth in school books. Map coloring,
photography, and other technologies continued to improve texibodhis day.

American schools were closed during the civil vilawas not until the 1830s that Horace Mann
and other educators gave direction to education. During this period the blackboard, slate, and
maps were added to the classrodfarious apparatuses were desigrsathool furniture and
architecture were improvedndthe goose quill gave way to the steel peme blackboard and
bulletin boards continueaisthe primary display devisantil late in the twentieth century

The gramophone arférojected media were wiljeused for education in the first half of the
twentieth centuryK i r s nimagia ldhterndemonstrated in Rome in 1646asused in Europe

as an entertainment medium for two centuries. The invention of photography and the light bulb
madeglasslantern sides aviableeducational mediunin 1889,George Eastmanselluloid-

based filmenabledEdisonto developthe 35 mm motion picture. This same film became the basis
of filmstrips that were widely used for training and education untildtesl 9 7 0 6 s safety 6 mm
film was introduced in 19 sound was added in 183l6mmsoundfilms wereusedextensively

for training duringWorld War Il and widely adopted by schools when the war ehded.

Up till 1960, educational media were used primarily for group instnuctiothe second half of

the twentieth century, there was increasing emphasis on individualized instruction and interactive
multimedia.During the first Technological RevolutipRinn and Hoban determined that

audiovisual was too limiting termto descrile the new media and methods. In 1970, the
Commission on Instructional Technology adopted their definition:

Instructional technology can be defined in two ways. In its more familiar sense, it means
the media born of the commutations revolution which camsed for instructional
purposes alongside the teacher, textbook, and

The second and less familiar definition of instructional technology goes beyond any
particular medium or devicelt is a systematic way of designing, carrying out, and
evduating the total process of learning and teaching in terms of specific objectives,
based on research in human learning and communication, and employing a combination
of human and nehuman resources to bring about more effective instruction

Over the ne50 yearsthere was extensive research to optimize use of instructional technologies
for education and training headvent ofaffordabledigital computers, networks, and displays
enablel integraton of manydifferentdevices and technologies iracsetof ubiquitous

technologies for individual and group learning

1. Charnel AndersorHlistory of Instructional Technology, |: Technology in Ameri€atucation, 1651900 Occasional
Paper No.1, NEA Technological Development Project, 1961.

2. L. Paul Saettleristory of Instructional Technology, IThe TechnicaDevelopment of the New Med{@accasional Paper
No.2, NEA Technological Development Projet®61

3. Tickton, Sidney G. (Ed.) To Improve Learning: An Evaluation of Instructional Technology. BaMéwerYork,1971
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Edi t or 6ls 190 HEdward Thorndike wrote the following in Education, published by McMillan:

fif, by a miracle of mechanical ingenuity, a book could be so arranged that only to him who had done what
was directed on page one would page two become visible, and so on, much that now requires personal
instruction could be managed by pri nt . gishdbybranctingk e
programs, hypermedia, and learning management systems. This study of best practices takes the next step.

BesPtr actfiadsss €gndi t Relnad s e

| ©®nl|l ICHeasses

Justin G. Gardner, Lawanna S. Fisher, Deana M. Raffo, Thomas M. Brinthaupt
Australia

Abstract

With advancedn online coursedelivery methodsteacherhavea variety of optionsto controlthe
releaseof coursecontentbasedon specificcriteria. Despitethe availability of suchconditional
releasdools,no bestpracticerecommendationareavailableto guidetheimplementatiorof
thesetools. In this paperwe definethe conceptbof conditionalreleasereviewrelevantiterature,
reporta seriesof casedescriptionsaandlessondearnedrom coursesvhereconditionalrelease
wasused,andgeneratelist of bestpracticedor useof conditionalreleaseThese
recommendationgrovideteacherandcoursedesignersvith guidanceregardingthe useof
conditionalreleaseools. Implicationsfor coursedesign,ddivery, andresearchusingthesetools
arealsodiscussed.

Introduction

With thedevelopmenbf comprehensiveoursemanagemergystemspnlineteacherdhavea
wide varietyof coursedesigntoolsattheir disposaljncludingoptionaltools providingthe ability
to releasecoursecontentbasedon specificcriteria. At its simplestievel, conditionalreleaserefers
to effortsto makecoursecontentavailablebasediponspecificstudentbehavior activities,or
achievementdn particular,with thesetools,teacherganmakethereleaseof coursematerial
contingentuponstudentsmeetinga particularconditionor reachinga predeterminedriterion.
Whena generabehaviorakonditionis used(e.g.,requiringstudentgo openafile or completea
selfintroduction),theteacheis usingaction-basedconditionalreleaseWhenteacherdasethe
releaseof contentons t u d meetingcréteria(e.g.,reachingor surpassin@ specificgradelevel
for aquiz), thisis achievemenbased Conditionalreleasecanbe differentiatedfrom controlled
releasein whichthe openingof coursematerialis controlledentirely by theteachemith no
conditionsbasedn studentactionsor achievements.

Whenusedproperly,conditionalreleaseof materialallowsteacherso build flexibility into the
deliveryof their coursecontent bettercontrolor managehe paceof their studentghroughthe
course andimplementscaffoldingto supportstudentsasthey progresghroughthe courseln this
paperwe (1) provideanoverviewof the conditionalreleaseconceptandhow it relatesto other
pedagogicahpproached2) describeseveralkcaseexampledrom onlineteachersvho haveused
conditionalreleasen their coursesand(3) generate setof bestpracticerecommendationsased
ontheseonline pedagogyandcaseexperienceonsiderations.

Existing Guidelines for the use of Conditional Release

Coursemanagemenrgystemdevelopersandsomeuniversitieshaveprovidedgeneralguidelines
for the useof conditionalreleaseools. Forexample Desire2Learr{n.d.),a coursemanagement
systenthatmarketstself asoffering personalizedearningwith enhancedearnerengagement
andcollaboration providesthefollowing descriptionof its conditionalreleaseools:
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Instructorscandeterminevhenlearners(or otherroles) canaccesspecificcontent,
discussionsassessmentdrop boxassignmentsjewspostingschecklistssurveysand
otherlearningtools.Releasef resourcesanbebaseduponresults/usagef: time/date,
checklistsdiscussionsguizzing selfassessmentontent,drop boxesgroup
membershipcontentprogress)earning stylepreferenceand more.

In a TeachingGuidefor usingDesire2L earr{Desire2Learn2006),teacheraisingconditional
releasavereadvisedo avoidcircularreferencesynnecessargonditions,andimpossibleand
contradictoryconditions,andto establishconditionsbeforestudentsaccesshe course.

AnothercoursemanagemergystemBlackboard(n.d.) boastdlexibility in managng content,
engagindearnersandassessingutcomesanddescribests toolsasii a d a p £ 1 ‘eoptisns.o
In oneof its pressreleasesit notesthatii t h r thewsgpdf AdaptiveReleaseinstructorawill be
ableto control, monitorandcreateassignmentaccordingto their evolving studentassessment
andcriteria. o

DeakinUniversity (2011)in Australiahasprovideda list of severareasonsvhy ateachemight
useconditionalreleaseThesereasonsncludeensuringhat studentgeadspecificcoursecontent
beforetheymoveon to morecontentattemptto completea quiz, or submitanassignmento the

drop box Conditionalreleasealsocanbeusedfor specifictaskssuchasrequiringstudentdo post

to adiscussiorforum beforebeingableto accessnorecontent havingstudentsompletea
checklistbeforesubmittinganassignmento thedrop box or releasingnewsitemsonly after
studentdhavemetcertainconditions.The authorsof theseguidelinesalsosuggesthatateacher

fireflecton whetheryou areoverusingeleaseconditions,usingthempunitively or for valid
learningreasonsusingthemsothey confusestudentsusingthemsothatthey countereachother

makingit impossiblefor studentdo move,overusinghemto theextentthatstudentdl i sengage. 0

In summarysomegenerakuggestionandrecommendationareavailablefor the useof
conditionalreleaseools.However theseguidelinesdo not appeato betied to specific
pedagogicapracticeor linked to theactualpracticesof teachersln the nextsectionof this
paperwe discussssuegertainingto the pedagogyehindthe useof conditionalreleaseAs we
discusgheseissueswe will highlightanumberof potentialadvantageanddisadvantagesf
conditionalrelease.

How can Conditional Release Enhance O n e @edagogy?

Oneexcellentreasorfor usingconditionalreleasas to providescaffoldingto bolsterstudent
successScaffolding,by definition, consistof providingdirectsupportat theright level of
currentskill while a students carryingout the taskandthengraduallyfadingout the assistance
(Jarvela1995).Accordingto Geertand Steenbeek2005)this definition hasseveraimplications.
Thefirst is thatthereis someidentifiablelevelof as t u d skill. Sec@ndthereexistsasupport
in theform of help,assistanceanstructionandsoforth, andthird, thatthis supportis closeto the
s t u d sKill levélsAdditionally, giving this supportshouldresultin theincreasénthes t udent 6 s
skills and,oncethis increasenccurs the supportcangraduallydisappearFinally, Geertand
Steenbeekroposesupportmustbei atteright level of thecurrents k i(p. 110). Thereforeas
thelevel of the currentskill increasesso mustthe level of the scaffoldingsupport. In disciplines
wherecontentbuildsonitself, conditionalreleaseés ideally suitedfor use as a scaffolding tool.

Accordingto BrinthauptFisher,Gardner Raffo, andWoodard(2011),the amountof scaffolding
andflexibility neededmay differ greatlydependingon the characteristicef the studentsn the
course However teachersn anonline coursehaveanobligationto makeaneffort to determine
thoseneedsFor example achievemenbasedconditionalreleasecanbe usedwhentheteacher
wantsstudentgo reacha designatednasterycriterion(e.g.,scoring70%or betteron a quiz)
beforeproceedingo the nextunit of content.lt might alsobe usedto ensurethatstudents
demonstrata particularcompetencyeforemovingonto the nextlevelin the course Many

October 2011 4 Vol. 8. No. 10.



International Journal of Instructional Technology and Distance Learning

teachersn traditional(i.e., faceto-face)classesalreadyemploysomekindsof controlledrelease,
suchasnot makingcoursematerialsavailableuntil a particulardatehaspassear postinglecture
notesor supplementamaterialsafterthe classthatdiscusseshetopic. Someteacherswill
providereviewsfor testsprior to the examandpostcorrectanswerdollowing a quiz. However,it
appearshatreleaseof suchcontentis typically guidedneitherby studentactionsnor by students
reachingspecificlevelsof masteryor competency.

It may go without saying,but conditionalreleaseshouldonly be usedwhenspecificconditions
(eitheraction or achievemenbasedanbe applied.Theteachershoulddeterminewhich
elemants of the courseshouldbe conditionallyreleasedldeally, conditionalreleasecanbe used
to guidestudentghroughmaterialhelpingthemto prepareadequatelyor classdiscussions,
assignmentsandassessment$hisis accomplishedy makingthereleaseof contentnecessary
for continuedsuccesgontingentuponthe successtudenthaveshownin the precedindevels.
Throughtheuseof conditionalreleasegools, theteachehasgreatercontrol overcontentandis
ableto requirerelevantmaterialbe completedo a certaindegreebeforenewcontentis made
available.This preventsstudentdrom missingscaffoldingthatis vital for their successandit can
providescaffoldingwherenonepreviouslyexisted.

Anotherpedagogicatoncepthatis relevantto conditionalreleasds selfdirectedlearning This
refersto i aapproachwherelearnersaaremotivatedto assumepersonatesponsibilityand
collaborativecontrol of the cognitiveandcontextualprocesses constructingandconfirming
meanin@ (Garrison,1997,p. 2). In manyways, it is seenastheidealform of learningwhenit is
acollaborativeprocessdetweernteachemandstudent{Garrison,1992).

Self-directionis a matterof degreelt canrangefrom anunstructureagnvironmenihere
studentdorm their own learninggoalsandassessmentsf learning(with teacheiinput) to amore
structurecenvironmenwhereteachergrovidethe courseresourcesndscaffoldingwith the
studentgprogressinghroughthe courseat aflexible pace(with someor no deadlines)However,
it canbedifficult to determinghe degreeof autonomyneededo developpersonatesponsibility
combinedwith succesgGarrison,1992).Ultimately, onlinelearningcallson learnerdo be self-
directedandassumegreatercontrolthanthey maybeusedto in managingandmonitoringthe
learningprocesgSong& Hill, 2007).

Most of theemphasisn theresearclon self-directedlearninghasbeenon externalcontroland
facilitationof s t u d selinhasafjiementf theirlearning(Garrison,1997).0Oneof theseexternal
controlfunctionsis flexible pacing.Suchpacingis typically viewedasa hallmarkof the online
learningenvironmentto the extentthatit aimsfor a collaborativelearningexperiencetthe

s t u d eonvénience Selfpacedearningimplies solitary,on-demandearningat a pacethatis
managear controlledby thelearner(Singh,2003).Completelyself-pacednovementhrougha
coursehasbhothadvantageanddisadvantaged¥Vhile it allows studentgo moveattheir own
pace,t sacrificesor makedesslikely the developmenbf a senseof communityamongthe

c o u r parécipantsandmayinhibit communicatioramongclassmatedn casesvherethe
teachemprefersthat studentsmovethroughthe coursetogether(e.g.,whenclassdiscussiongre
desired) self-pacedearningwould be moredifficult to implement.

Recognizinghatstudentsanfall behindin anycourseyegardles®f deliverymode,conditional
releasecanbe usedto providea mechanisnto helpstudentsecovermoreeffectivelyif theyhave
fallen behindin the courselt canpreventstudentdrom takinganassessmerior whichtheyhave
notadequatelpreparedAchievementbasedconditionalreleasehatis coupledwith flexibility of
duedatesallowsor requiresstudentso completecontentfirst andthenproceedwith the
assessmenRequiringthe studento prepardor theassessmershouldincreasehelikelihood of
studentsuccess.
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If ateachewsest wisely, conditionalreleasecanencourge andfacilitate self-directedlearning
in studentsldeally, conditionalreleasecanbe usedto helpunpreparedtudentprepare
adequatelyor classdiscussionsassignmentsndevaluationslt canalsobeusedto encourage
uninvolvedstudentgo becomamoreinvolved andengagedn the course Ontheotherhand,
conditionalreleasaequirementsnightwork againsts t u d selfidirectédliearningefforts. For
instancegconditionalreleasemay makeit moredifficult for studentso manageheirtime and
schedulgheir studyingsessiongomparedo if theyareprogressinghroughthe courseattheir
own pace.

A third instructionalapproacltrelevantto the useof conditionalreleasas differentiated
instruction This approachpopularin K-12 classroomsemphasizesdividualizingthe
curriculumto fit studentabilities,interestsandknowledgeratherthanrequiringstudentgo adjust
to thecurriculum(Hall, Strangman& Meyer,2003;Huebner2010).Onceit is clearfrom where
studentsarestarting, teacherganguidethemthroughcoursecontentJearningactivities,and
furtherassessmentbataregearedo their levels(Tomlinson,2008; Tomlinson& Kalbfleisch,
1998).As long astherearesomeonline aspect®f thecourse conditionalreleasdoolsarewell-
suitedto differentiatednstructionalefforts.

Conditionalreleasemight be usedto conductdifferentiatednstructionin collegecoursesFor
examplejn aduatenrolimentcoursetheteacheicould providereleasecriteriafor specific
activitiesandassessmentsr undergraduatstudentsanda differentsetfor graduatestudents.
Conditionalreleaseools couldalsobe usedto guideunderperformingstudentgo remedial
activitiesbeforeprogressingn the coursewhile directingstrongerstudentso morechallenging
activitiesandassessmentdlore generally conditionalreleasecould presenindividual or groups
of studentswith branchegshatwill leadthemto differentcontentbasedon their actionsor
achievementsilternatively,coursesouldbesetup sothats t u d eontentadivities,and
assessmentsanbeindividualizedat severabpointsin theterm.In theseexamplestherelease
conditionscanbebaseceitherons t u d @&higvesm@ntsr actions.

As reviewershavenoted(e.g.,Tomlinson,2008),theimplementatiorof differentiatednstruction
in thetraditionalclassroontanbea complexprocessCreatingonline conditionalreleaseoptions
thatarebasecdnthis approactarealsolikely to be complicatedandtime-consumingor the
teacherTeachersnight alsoneedto modify or removecertainaspect®f the course(e.g.,content
discussionshatall classmembergarticipatein atthe sametime) if theydecideto differentiate
theirinstructionalongthesdlines.

A final areaof pedagogyconcernsiow online bestpracticerecommendationselateto the useof
conditionalreleaseB a i (2@D4)studyof outstandingeacherhallengedraditionalnotionsof
bestpractices.Ratherthancreatinga fi t-doo lidt, Bain focuseson teachemttitudes beliefs,and
behaviorghatinfluencestudentoutcomes.Brinthauptetal. (2011)reviewB a i moéki the
contextof onlineteachingandlearningandidentify threeimportantfactors:(1) Fosteringstudent
engagementr creatingeffectivestudentnteractionswith faculty, peersandcontent;(2)
Simulatingintellectualdevelopmenbr challengingstudentdo think critically andreevaluate
previousknowledge beliefsandassumptions(3) Gettingpersonalwith studentswhichincludes
behaviorssuchasdemonstratingndencouragingrustandpotentialin studentsflexibility, self
directedlearning,communicatingearningandsuccestentionsto studentsandconveying
realisticgoalsandexpectations.

Conditionalreleaseshouldbe designedsothatit contributeddirectly to thesethreebestpractice
areas.Many coursemanagemergystemsfor example supportonline discussionshatcanbe
leveragedo achievethosegoals.Online messagingpoardsdiscussiorforums,chats,andblogs
areall toolsdesignedo fosterstudentengagementith peersandcoursecontent(e.g.,Grandzol
& Grandzol,2006). Facultyshouldemphasizéhemasopportunitiedor studentgo build a
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communitywherethey canlearnfrom eachother,helponeanotheiin tacklingchallengingcourse
contentandprovidea supportsystenfor eachother. Thesesystemsanbe mergedwith action
basedconditionalreleaserequiringstudentdo engagewith the coursethe studentsandthe
teachembeforetheycanadvancdo subsequentoursecontent. Achievementbasedconditional
releaseshouldbeimplementedn waysthatwill fosterstudentengagemerandstimulatetheir
intellectualdevelopment.

In summary scaffolding,self-directediearning,differentiatedinstruction,andonlineteaching
bestpracticesall arerelevantto the strategicuseof conditionalreleasePoorly-plannedor -
designectonditionalreleases likely to hurt studentearning,requireincreasedime andeffort on
the partof bothstudentsandteachersandnegativelyimpactstudentevaluationf teachers.

Case Studies of Online Courses Using Conditional Release

In this sectionof the paper we presenfour casedescription®f online coursesvhereteachers
utilized conditionalreleaseThesecasesall drawnfrom our own campusyepresena variety of
disciplinesandstudentpopulationsandreflectvarying degree®f success the useof
conditionalreleasdools. The casesllustratewhy andhow theteaches usedconditionalrelease,
aswell asthe effectsof thoseeffortson studentperformance.

Conditional Releaséan a Transitional AlgebraCourse

Onecoursethathassuccessfullyusedconditionalreleaseof contentis anonlineversionof a
transitionalcollegealgebracourse This coursefulfills the mathematicgeneralkeducation
requiremenby coveringall of thetraditionalcollegealgebramaterialalongwith supplemental
materialto helpunderpreparedtudentde successfuin collegealgebraThe coursewas
originally developedasatraditionalfaceto-faceclassandthenredesignedsa conditionat
releaseonline class.Contentis presentedhroughteachercreatedvideolectures Studentsare
requiredto takea proctored comprehensivpencitandpapemidtermandfinal exam.All other
examsandall homeworkarecompletecbnline usingthe MyMathLab (n.d.) coursemanagement
systemRecognizinghatmanystudentavho enrollin online classeslo sobecaus¢heyhave
unusuakchedulesr family situationgthatpreventthemfrom takingtraditionalclassesthe
developerdecidedhatstudentlexibility anda self-pacedcoursewith materialreleasedsthe
studentprogressedhroughthe coursebestservedhis particularatrisk studentpopulation.

Sincethisis a mathematicgourse hotatime managementourse theteachedecidedo place
morevalueon mathematicshatis donewell ratherthanwork thatis simply completedontime.
Deadlinesareprovidedto guidestudentgshroughthe coursesothattheyfinish by the endof the
semestemost studentsneetthe deadlinesandhaveno troublekeepingup with theworkload.
However,in the eventof a missedassignmentnaterialis reopenedvith no penalty.Many argue
thatflexibility of deadlinesloesnot preparestudentdor therealworld. While this argumentas
somevalidity, onemight alsoarguethatin therealworld anemployeecanuseasick day,
bereavemertime, or personaleaveif alife eventoccurs We shouldnotassumehatour students
will neverencounterlife eventduringthe courseof asemester.

A concernof the coursedevelopemwasthat,without flexible deadlinestheseatrisk students
might havea life eventor procrastinat@andthenattempta quiz for which theywerenot
adequatelypreparedn aneffort to meeta deadline The goal of conditionalreleasds to prevent
this from happeningln this classstudentavererequiredto movethroughthe coursematerialin
anorderlyfashionandwith alevel of successhatwasatleastthe minimal levelto passhe
course Studentsouldaccesshefirst homeworksetwhenthe courseopened Theywerenot
allowedto proceedo the nextsetof homeworkuntil theyhadattaineda scoreof atleast60% on
the previoushomeworkset.In this coursemanagemengystemhomeworkproblemsare
algorithmicallygenerate@ndcanbe attempteduntil the studentsuccessfullycompleteghe
problem,sothereis no reasorthata studentcannotscoreat least60% on the homeworkand
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move onin the course Studentsalsocannotaccesshe quiz coveringa chapterof materialuntil
theyhavecompletedhe homeworkfor thatchapterlf a studentmisseshe deadlinefor a chapter
quiz andcontactgheteachetto reopenit, therequirements thatthe studentcompleteshe
homeworkfor thatchapteffirst. Whenthatis done,eventhoughit is late,the homeworkgradeis
countedandthequiz will bereopenedvith no penalty.Studentsarerewardedwith the gradethat
reflectstheir knowledgeof the material.Theyarealsoremindedat this time thatall materialmust
becompletedby theendof the semesteor theywill receiveanF for the course.

Thisflexibility worksverywell for somestudentavhowould not succeedn thetraditional
versionof the class.Somespecificexamplesf this aredescribechext. Severalktudentsn the
onlineconditionatreleaseclasshavedeployedfor military serviceduringthe semesterf-orthese
studentsthereareusuallya few weeksthattheyareunableto work on the courseat all. However,
oncetheyaresettledin their newlocation,theycanpick up wheretheyleft off andcompletethe
coursewith all the contentreleasedastheyproceedwhile servingtheir countryoverseasin a
traditionalfaceto-faceclass theywould havegenerallywithdrawnfrom the courseandretakenit
whentheyreturnedrom deployment.

Otherstudentdhaveoptedfor the online classwhenpregnancys involved. A studentwith adue
datethatfalls mid-semestemaywork very hardto getaheadn the course Sincematerialis
conditionallyreleasedhis is nota problem.Whenthe child is bornthey maytakea coupleof
weeksoff andthenproceedwith the class.Othertimesif the duedateis closeto theendof the
semesterthe studentmaydecideto finish the courseearly sothatit is completedbeforethe baby
is born.

Onestudentworkedon anoil rig while takingthe online class.Homeworkandtestingwasvery
sporadidbasednthework scheduleof therig. Therewould be severaldayswhennowork atall
would bedoneon the course put thenwould comea gapof time whenthe studentwould be able
to focuson the courseandcompletesubstantiabmountsof homeworkandquizzesandcontinue
the course Theproctoredmidtermandfinal examsweregivenalocal universityto ensure
integrity.

Somestudentgpreferthe online coursesimply becaus¢heydo not feel rushed Theycanview the
videosat their own paceandre-watchthemif it would helpwith understandinghe material.
Homeworkandquizzescanbe completedvhenstudentsaaremostrestedandableto best
concentrat®n the materialbasedn their scheduleslf anunexpecteaventoccurs studentsn
courseswith conditionallyreleasednaterialmaybe ableto recoverin the courseandsucceed
betterthanstudentavho havesimply missedthe materialin atraditionalcourse.

Therearea multitudeof reasonghatstudentchooseanonline classandremainin it whenthey
learnof its conditionalreleasecomponentsRegardlessf thesereasonsinitial researclindicates
thatthereis no statisticallysignificantdifferencebetweerthe performancef thesestudentsand
their counterpartsn traditionalfaceto-faceclasses.

Conditional Releasan an Agricultural EconomicsCourse

Agricultural Economicds arequiredcoursefor all studentsn the Schoolof Agribusinessand
Agriscienceon our campusLike manyeconomicsoursesthis onemakesheavyuseof
mathematicsAssessmens primarily basedon online quizzeswhich canberepeatedand
examswhich cannot Examsandquizzesdrawfrom the samequestiondatabaseThe quizzesare
thusstudytoolsfor the exam.During previousofferingsof this course pothonline andfaceto-
face,theteachemnoticeda strongcorrelationbetweerexamgradesandquiz gradesln previous
onlineclassesheteachemoticeda patternamonglow performingstudentsManywould
procrastinateyaiting until the sectiondeadlineto completeall of thesectionquizzesandthe
sectionexam.Only in rareoccasionglid this strategyresultin success.
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Whenconditionalreleasewvasfirst employedtheintentwasto guidestudentdowarda successful
outcomeby reinforcingtheimportanceof continuallyengagingwith the coursemateral and
practicingquizzesin orderto prepargor exams. Coursematerialwasdeliveredin theform of
onlinevideolecturescreatedrom narrated®?owerPoinslides.After viewing thevideolectures,
conditionalreleasevasusedto unlockquizzes. After scoring70%or higheronaquiz,and
viewing the nextlecture the nextquiz would bereleased.After completingfive to six quizzesin
this mannerthe sectionexamwould becomeavailable. Eachquiz andexamwasgivena

deadline Studentsvereallowedto droptheirlowestexam,soif anystudentsverenotableto
unlockanexamit would not harmtheir gradeandtheywould thenbe grantedaccesgo the next
coursemodule.

ResultsweredisappointingThe addedoressuref performanceyoalswith deadlineservedonly
to maintaina stateof panicamonghigh-performingstudentsLow-performingstudentsvere
frequentlyunableto meetthereleasecriteriaandprocrastinatiorwasstill a problem.Conditional
releaseservedonly to increasehe severityof the penaltyfor procrastinatioror low performance.
Thet e a c éxperiedicavasequallyfrustratingi notonly wasconditionalreleasenot helping
studentgneetlearningobjectivesjt increasedis workload.Studentsvho failed to meet
deadlinesveretypically grantedanextensionwhich requiredenteringindividual exceptionsn
the coursemanagemergystem.n addition,aftersettingup releaseconditionsfor quizzesany
modificationsto the coursecontentrequiredarevisionto the conditionalreleasecriteria. The
softwareusedto generatehe videolectureswasunreliableandmanyof themhadto berevised.
Eachtime alecturewasrevised releaseconditionswithin the coursemanagementystemhadto
beupdated.

Thefollowing semesterthe useof conditionalreleasen this coursewasmodified. Quizzes
within eachunit nolongerhada deadline but the unit examsdid havedeadlinesThe
performanceahresholdwasloweredto 50%. Resultsweredramaticallydifferent. High-
performingstudentsouldeasilyreachthe 50%thresholdandno longerexpresse@nxietyabout
coursedeadlinesLow-performingstudentseventhosewho wereproneto procrastinationgould
completethework andmakeprogressn the class.The passratefor the coursewasdramatically
higherthanthe previousoffering. Althoughviewing lectureswasno longerrequiredto access
quizzesthis did not appeato createproblems Studentgendedo movethroughthecoursein a
linearfashionandcould matchcontenttopicsto quizzeswithout beingmicromanagedby the
coursemanagemenrgystem.

Theoriginal goal of implementingconditionalreleasavasto provideadditionalmotivationto
low-performingstudentsThis wasnot aneffectiveuseof conditionalreleasén this courselt
appearedhatthe behaviorsassociateavith low performanceould not be modified with a
computemprogramandwereoftentheresultof factorsthatareexternatlto the courseitself.
Conditionalreleasedesignedasa motivationaltool, servedasanadditionalpunishmenfor
studentsvho werestrugglingto completetherequirement®f the course At leastin this course,
motivatingstudentsnay be moreeffectiveby usingthe communicatiortoolsimbeddedn the
coursemanagemergystemsuchasdiscussiorboardsandchatrooms.

Conditional Releasan an Integrative Seminarin LeadershipStudies.

IntegrativeSeminarin LeadershifStudieds a 1-credit, pass/failindependenstudycoursethat
providesanopportunityfor studentgo identify their personaleadershigstrengthsunderstand
howtheir strengthsapplyto their leadershigxperiencesanddevelopa personaprofile that
embodiegheir uniguetalents leadershigeducationandleadershigxperiences.

Courserequirementpromptstudentgo (a) build anawarenessf their strengthdy identifying
timesthattheyaref ithez o noeabtheir personabest;(b) identify their strengthswith the
StrengthsFindeassessmerfGallupinc., 2011)anddescribehemin their own words;(c)
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describeheir signaturehemesandhow they currentlyusethem;and(d) identify how theycan
fosterandhonetheir strengthswvhile in collegeandbeyondin their career Becausehis classis
designedo beindependenstudythatencouragesriginality andpersonabevelopmentstudents
arerequiredto be self-directedliearnersSuccesén this courseis not merelya passinggrade.
Successs a heightenegelfawarenes the studentsasleadersandwhattheyuniquelycan
contributein makinga differenceon campusjn thecommunity,andin our world. Thesegoals
makethe classanideal matchfor the self-directedlearningprocessvherestudentanaywork
aheadf scheduleandcompletethe classastheir time permits.However,becauseach
assignmenbuildson the previousassignmentt is imperativethatstudentgprogresshroughthe
classin a specificsequence.

This sequentiahpproacmecessitatethatstudentearningbe processoriented ratherthan
productoriented Eachassignmenis deliberatelydesignedo leadstudentghroughthe procesf
thinking aboutwhentheyareat their personabest,thenidentifying their leadershigstrengths,
followed by makingconnectionavith experiencesandfinally integratingtheminto a culminating
documenthey cansharewith others.Theteacheusedconditionalreleaseasatool to compel
studentgo be processorientedandcompleteanassignmenbeforemovingon to the next
assignmen(to preventstudentsrom jumpingaround,completingassignmentsandomly,and
mostimportantly,movingaheadvithoutthep r o f efeeslbaalod the previousassignment).

Conditionalreleasecancultivatea processorientedemphasisn learning.However,whenthe
progressionn the courses obviousandthereadingsanddeadlinesareclearlyorderedjt would
be highly unlikely thatstudentsvould progressout of sequenceln suchascase conditional
releasecanbecomeatool thatis usedjust becausét is availableratherthanbecausét servesa
realneedor hasanessentiafunction.In this casetheteacheincorporatecconditionalrelease
into theclassbecausét wasanavailabletool thatwould ensuresequentiaprogress.However,
theteacherfoundthatthetool wasnot essentiabr evenusefulfor this purpose.At leastfor this
course usingconditionalreleasesolelyfor sequencingpurposesvasunnecessatry.

Conditional Releasen a Liberal Studiesand ProfessionalStudiesCulminating Project.

Thecapstonexperiencdor Liberal StudiesandProfessioal Studiesmajorson our campuss a
CulminatingProjectclass.Themajorsaregearedowardadultstudentavho arereturningto
collegeto completetheir degree Studentsareableto proposesitheranargumentativeesearch
paperthatis relatedto their chosercourseof studyor a professionaprojectthatmustalsotie to
their previouscourseworkAt theendof the course studentreatea multi-mediapresentatioro
summarizeheir culminatingprojectexperienceStudentgakethe CulminatingProjectin their
senioryear.Sincethisis anonlinedegregprogram the courseis offeredin bothonlineandhybrid
delivery.

Severakectionf this seniorlevel culminatingprojectonline courseéimplementectonditional
releasdoimprovethes t u d gerfarngaricen the class After two semesterghe conditional
releasesvereremoveddueto teacherfeedbackhatit hadnotimprovedstudentperformancend
hadcreatedconfusionfor somestudents.

Theculminatingprojectclassrequireshat studentgeginwith a proposathatoutlineswhat
tangibleprofessionaproducttheywill producerelatedto their areaof study.Teachersvere
interestedn implementingconditionalreleasean orderto improvethe quality of the proposaknd
ultimatelythefinal studentproduct.ln orderto ensurehatstudentdiada quality proposabefore
movingforwardwith anyotherassignmentsa conditionalreleasevasplacedon the proposakhat
requiredstudentgo earn80% of the pointsbeforetheycould submittheir nextassignment.
Multiple submissionsvereallowedof the proposaluntil the studentreached0% of the points.
Theideawasthatstudentsvould beforcedto refinetheir proposalauntil it wasaboveaverageor
receiveda gradeof 80 or higher.Beforeconditionalreleasevasused the studentsvould submit
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the proposalandregardles®f the scoreproceedwith the nextassignmentin addition,the
studentxould not seethe nextcontentmoduleuntil theyearned0%of the pointson the
proposakssignment.

Settingthe minimum gradeat 80% createda situationwheresomestudentaverenot reachinghe
releasecriterionbut werestill capableof completingthefinal projectwith a passinggrade.
Teachersverenot surehow to handlethesesituationsandin mostcasesacceptedhe proposal
with lessthan80% of the points,sothatthe studentcould proceedo the nextassignmentsThis
in effectdefeatedhe purposeof the conditionalreleaseln othercasesvhentheteacher
continuedo requiremultiple submission®f the proposaluntil studentgeceivedthe minimum
gradeof 80%,the studentseexperiencedlifficulty finding enoughtime in the semesteto
implementthe project.Having studentsn the samecourseprogressingt differentpacesvasalso
unique,uncomfortableandcreatedextrawork for someteachers.

Sincethisis anonlineclasstherewasalsothefeelingthatalot of informationin the content
moduleswasoverwhelmingandthatstudentsvould be ableto focusbetterif moduleswere
releasediponcompletionof the previousmodule.Althoughtheinformationwasdiscussedhn the
syllabus postedon the homepage anddiscussedt anoptionalorientation severalstudentslid
not understandhatconditionalreleasesverebeingusedfor the contentmodulesandthis also
createcconfusionandfrustrationfor them.Many did not understandhatcontentwasbeing
releasedt differenttimesbasedon their progressionAdditionally somestudentsvould notlogin
regularlyenoughto seethatactionor revisionwasrequiredon their part.

After two semestersf usingconditionalreleasdor assignmentandcontentmodulesthe
conditionalreleasesvereremovedrom the course Teacherstill requirestudentgo revisetheir
proposalsasnecessarypeforeapprovingthe proposalputa minimumscoreof 80%is not
requiredandstudentsareableto seeall the contenton thefirst dayof classandwork onthenext
assignmentegardles®f the gradetheyearnon the proposal.

Recommendations for Conditional Release Best Practices

Basedon areviewof therelevantliteratureandexperiencesf the caseexamplesve collected,
we havegenerated list of conditionalreleaseébestpracticerecommendationgeeTablel). In
this section,we providea rationaleandjustificationfor eachof theserecommendations,
consistentvith online pedagogicaprinciplesandbestpracticesdiscusseaarlier.

Table 1
Best Practice Recommendations for Conditional Release in Online Courses

Conditionsfor releaseshouldbereasonabl@andrealistic.

Conditionalreleasés bestusedwith activitiesor assignmentthatleadto the masteryof
coursecontent.

Conditionalreleasds bestusedwhencoursecontentprogressetinearly or buildson
itself.

Thereasondor usingconditionalreleaseandfor usingspecificreleasecriteriamustbe
transparenandclearlycommunicatedo students.

Teachersvho useconditionalreleaseneedto beflexible.

Conditionalreleasés bestusedwith caution.

>> > > D>>r

1. Conditions for releasshould be reasonable and realistic therealworld everystudent
cannotbe expectedo performA- or B-level work on everyassignmeniwe recommend
allowing studentgo advancewith D-levelwork. Therearea coupleof reasongor this

October 2011 11 Vol. 8. No. 10.




International Journal of Instructional Technology and Distance Learning

recommendatiorfirst, 60% or betteron anassignmenbr assessmeris typically a
passinggrade evenif minimally so.Preventingstudentdrom progressindhroughthe
coursewhentheyhaveachieveda passinggradeis problematicandlikely to generate
studentchallenge®r complaints Secondsettingconditionsthataretoo high or difficult
canengendeanxietyandfrustrationin studentsStudentgnayneedto completethe
triggerassignmeninorethanonce.If thisis notrelatedto masteringhe material thenit
is awastefulandunnecessargequirementSpeakingnetaphoricallyteachersnight
think of conditionalreleaseaspaperwalls insteadof brick walls. Picturea football team
runningonto thefield, burstingthrougha giantbanner Any playercanbreakthrough
thatbarrierif theywill justtry. If it wasabrick wall, the gamewould be overbeforeit
started.

2. Conditional release is best used with activities or assignments that lead to the mastery of
course contenfThatis, conditionalreleaseseemgo bebettersuitedasafi g u i dtaoh c e 0
thananassessmertbol. Teacherganuseandjustify conditionalreleaseaoolsas
necessaryo ensureghatstudentareadequatelypreparedor the majorassignmentand
assessmenthatii r e a b U §rhis.canincludeindividualizingcontentactivities,and
assessmensothattheyaretailoredto the skills andpreferencesf the student.
Implementingreleaseconditionsfor trivial materialsor activitiesthatarenot clearlytied
to masteryof the coursecontent(suchaslearninghowto navigatethe course
managemengystem)s likely to generatdrustrationin studentsWhenimplemented
properly,conditionalreleasawill increasestudentinteractionwith the coursematerial,
whichwill improvestudentearning.

3. Conditional release is best used when course content progresses linearly or builds on
itself. In particular,conditionalreleasecanbe optimizedwhenmasteryof later course
materialrequiresthe masteryof earliercontent.Our generakule hereis that,if the course
content(reflectedin textbookchaptersor coursemodules)canbe movedaroundor
presentedh differentorderswithout negativelyaffectingstudentearning,then
conditionalreleasés probablyunnecessanRequiringreleaseconditionsin this case
would createunnecessarbarriersfor studentsandextrawork for theteachersilf,
however thereis a specificsequencéhatis requiredfor studentprogresghroughthe
course(e.g.,in termsof thedevelopmenof coreknowledgeor skills), thenteacherand
studentanbenefitfrom the effectiveuseof conditionalreleaseTherecanbe morethan
onesequencef the courses taughtin a differentiatedway thatallows studentdo reach
thedesiredoutcomesn avariety of ways.

4. The reasons for using conditional release and for using specific release criteria must be
transparent and clearly communicated to studeBésauseonditionalreleasés likely
to beanewconceptfor manystudentsteachersnustexplainthelogic andreasoning
behindthe useof thesetools. Whetherthereleaseconditionsarebasedn student
achievementsr actionsor thereleasecriteriaareobjectiveor subjectiveteachersieedto
ensurehatstudentsinderstandiow theywill progresghroughthe course Particularly
with achievemenbasedconditionalreleaseteachershouldclarify to their studentavhy
thoseconditionsarenecessary-or example teachergould stresgo studentghat
masteryof earliercoursematerialis essentiafor latercoursesuccessndthatthe
conditionalreleaseoolswill actuallyhelpstudentgo betternavigatethe moredifficult
aspect®of the courseln this way, studentcanuseconditionalreleaseasaway to better
manageheir own effort, time, andlearning.Additionally, if the purposeof conditional
releaséhasbeenclearlyarticulatedo studentstheymaybe morewilling to perform
beyondthe minimal criteriafor releaseof newcontent.

5. Teachers who use conditional release need to be fleXibé&caseexamplesllustrated
theneedfor andadvantagesf beingflexible whenusingconditionalreleaselUsing
conditionalreleasenflexibly (i.e., postingthe conditionsfor releaseandadheringto
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thoseruleswithout exceptionwill decreasds effectivenessDependingon the natureof
the courseandaswell asthe characteristiof the studentsteachersnayneedto alteror
adjusttheir conditionsor deadlinesasthe courseprogressedt alsomaybenecessaryo
addconditionsto or removethemfrom particularaspect®f the courseor grantindividual
studentsleadlineextensionsln otherwords,we recommendhatteachersvho use
conditionalreleaseparticularlyfor thefirst time, needto approachts usagewith the
expectatiorthatspecificreleasecriteriaor actionsmayneedto be adjusted.If theteacher
is not flexible, the useof conditionalreleasecancreatebarriersor penaltieghatare
unrelatedo studentearning.

6. Conditional release is best used with cautiStudentearningshouldbethe determining
factorwith theuseof conditionalreleaseUntil the effectsof usingthetoolson student
behaviorandlearningareclear,it is probablybestto beginusingconditionalrelease
sparingly.We recommendhatteacherdargetthe coursecontentthatis mostcritical for
ensuringmasteryof materialor classsuccessandapply conditionalreleasdoolsto that
content Eachteachesshoulddeterminehe bestbalanceof conditionallyreleaseadontent
in thecourseThis couldrangefrom the entirecoursebeingconditionallyreleasedo
certainactivitiesor topicsbeingreleasedfterspecificcriteriahavebeenmet. Usingtoo
muchor toolittle conditionalreleasamaydecreasits effectivenesdn theclass.Some
studentgnayreactnegativelyto theimpositionof conditionsfor progresghroughthe
coursefeelingthattheir progresss beingii o vnear n a gTdaymaybecomefrustrated
if coursematerialis hiddenfrom them.Someof the caseexamplegeportedearlier
appliedconditionalreleasevhenit wasnot necessargr in waysthatmadestudent
progresghroughthe coursemoredifficult. Hadthoseteachersntroducedconditional
releasamoregraduallyor selectively theymight haveexperiencedbettersuccessvith
thetools.

Implications for Course Design, Delivery, and Research

In this paper we haveattemptedo connecthe useof conditionalreleasewith broader
pedagogicaprinciples.Consideringvhenandhowto apply conditionalreleasecanbeavery
usefulexercig for teacherslesigninganonline course Dependingon the coursdearning
objectivesteachersnayidentify areasvheremasteryof contentis requiredbeforeprogressindo
newmaterial.Suchpointsseemdeally suitedto the useof achievemenbasedconditional
release.

Really,we aretalking abouta differentapproacto teaching.Throughthe useof conditional
releasdools,theteacheicantakea moreactiverolein guidingor pacingstudentshroughthe
course Regardlessf the desirednatureof progresghrougha course conditionalreleasecanbe
usedto facilitatethatprocessThis contrastawith thetraditionalmodelwherestudentsometo
classwhethertheyarepreparedr not, studentsarefreeto devoteasmuchor aslittle attentionto
acourseastheypleaseandtheteachehasnoideahow engaged students in the courseuntil
thefirst majorassessment.

Conditionalreleasecannotalwaysbe usedto ensurehat studentgeadcoursecontent.It might
only ensurghatstudentfaveaccessedpecificcontent.This is a significantlimitation of using
actionbasedconditionalreleaseWe would cautionagainstrequiringstudentgo simply acces®r
openmaterialin orderfor additionalcontentto bereleasedlf ateachemwantsto usethereading
of material(asopposedo simply its accesspsa conditionfor releasethenit would be betterto
includeanassessmertf thatmaterialandto applya criterionto bereachedeforeadditional
contentcanbeaccessed.

Ourrecommendationgpply to online coursedelivery. However,conditionalreleasas clearly
usefulfor courseghataredeliveredin blendedor traditionalformats.In fact, someusesof
conditionalreleaseappeato be bettersuitedto specificdeliverymodes For exampleacommon
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complaintamongcollegeteacherss thatthe studentsarrivefor classunpreparedhavingnotread
thematerial.ln afaceto-faceclassteachergouldcreateafi p-c & aquigtidatrequiresstudents
to reacha passinggradebeforecomingto class.Failureto reachthe criterionwould prohibitthe
studentfrom attendingclassthatday. Or, phrasednorepositively, reachinghe criterioncould
providestudentsvith afi t i ddatenddlassthatday.A similar criterioncouldberequired
beforestudentsanaccessnonlineclassdiscussiorin ablendedcourse.

Theaccuracyof the bestpracticerecommendationse havegeneratedwaitsactualteaching
practiceandempiricalverification. As moreteachersnakeuseof the conditionalreleasdoolsat
their disposal adatabasef teacheandstudentexperiencesanbe generateé@ndusedto revise
our recommendationssiventhe absencef researclon the useof conditionalreleasen online
(aswell asblendedandtraditional)coursesthereis a clearneedfor studiesghatexamine

t e a c pexepsodandexperiencesisingthetools.Additionally, becausehe useof
conditionalreleasemay causeadisruptionsin thefi mi n dfiseideritor requireadjustmentso
howtheyapproacha courseresearcton studentperceptionandexperiencefn coursesitilizing
thesetoolswould be quite valuable . Suchresearchwould be particularlyvaluablefor determining
thebestcriteriato meetareleasecriterion,waysthatstudentshangeheir studyhabits,and
whetherthe useof conditionalreleasemprovesstudentearningandperformance.

As we notedin the beginningof the paper,coursemanagementeleaseools canalsobe usedfor
thecontrolledreleaseof materialsjn waysthatarenot dependentiponstudentsneetinga
particularconditionor reachinga criterion. For example studentsnight berequiredto reada

fi g e tsttianrgbussemoduleto becomeamiliar with the coursestructureandorganization
duringthefirst weeksof thetermbeforemovingto themajorcontent.Or,s t u d &ccesds the
entirecoursecanberestrictedor segmentedothattheyarenot overwhelmedy alargeamount
of content Althoughwe havenot addressebestpracticedor the controlledreleasenf content it
seensidealfor anonlineteacheto determinea combinationof conditionalandcontrolledrelease
of coursecontentthatwill optimizestudentearning.

It shouldbe clearfrom our recommendationshatconditionalreleasés bestusedwhenit puts

studentsnorein controlof theirlearning.As with anyotherinstructionaltechnologytool,

teacherseedto evaluateo whatextentconditionalreleasecanbe usedto helpcreatethei i d e a |l 0
studentSuchastudents activeandself-directedandshowsmoreof a

Al ear ni ng/ marentaianthahgfirga caedses p e r f o r(seeBollwie, 2003yt ¢ o me 0
Grant& Dweck,2003).

Are thereunintendecconsequenced usingconditionalrelease®bviously,conditionalrelease
shouldnotbeusedif inhibitss t u d fatare lear®ing.Doesconditionalreleasenegativelyaffect
s t u d leamningodentationsDoesthe useof conditionalreleasecreateanxietyor frustration
amongstudents®hatdo studentghink of courseghatemployconditionalreleaseools?These
aresomeof theinterestingquestionghatawaitthe strategicuseandsystemati@ssessmeruf
conditionalreleasen onlinecourses.
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Edi t or 6WheMNvwetmake changes and additions to educational programs, we assume they will
improve student learning and performance. Research enables us to verify that expected results occur and
how well. The data is also helpful to guide the next stage of program improvement.

The Degree of Teachers' Appl i cati on of #dAl ntel Tea
Fut ur eo Prinpijemantingithe School Curricula in Jordan

Hani A. Weshah
Jordan

Abstract

The study ai med at investigating the degree of t
programin implementing the school curricula as perceived by teachers in Jordan. The sample

consisted of 120 male and female teachers from Amman district for the academic year

2008/2009. In order to answer the study questions, the researcher developed an instriahen

consisted of 43 items distributed over five scales. Reliability and validity were established.

Means, standard deviationstdst, OneWay ANOVA and Scheffe Test were used to identify the

significant differences among the means of the variablesr3ults showed that the teachers'

degree of the application of Intel program was low. The results also showed that there were

statistically significant differences@U OO0 . 05) attri buted to the acaden
and school level. In lighof the results, the researcher came up with some recommendations for

improving the teachers' application of Intel Program in implementing the school curricula.

Keywords: Educational Technology, Intel Education, Professional developmen-42dTeachers.

Introduction

Attention to the role of technology has increased since the beginning of the nineties of the last
century as an important component in the educational reform process. In this regard, many
scholars of education including Davey (1991), Pete(@600), Shinkfield, & Stufflebeam (1995)

and Barry (1996) agreed upon that it is possible to benefit from technology in the development of
educational systems and to increase their efficiency through the integration between the outputs
of learning and edation technology. The reason behind doing that is to create an educational
framework that allows increasing the quality and quantity of direct interaction between students
and the various sources of knowledge.

In this direction, the future vision of thelgical leadership in Jordan crystallizeétrough setting

a new policy for the future of the educational systencomply with the new trends in the

alignment between the outputs of education and knowledge economy whose most prominent
feature was the agtion of information and communications technology (ICT) and considering it
as a strategic choice for the advancement of national economy and improving the quality of life in
Jordan (The National Agenda, 2006).

In response to these orientations, the Migisf Education carried out many educational projects,
initiatives and practical steps starting from introducing computers to schools, amending
educational laws and legislations, developing curricula and teaching. Furthermore, the Ministry
worked on enhating professional development for teachers; through adopting the Educational
Reform for Knowledge EcononifRFKE) project in order to comy scientific and technological
developments taking placetimeinformation age to be applied in two stages; eacim¢give

years. The first phase was from 26308 and the second started in 2008 to 2013 (Ministry of
Education, 2006).

According tothe ERFKE project, among the most important goals were: improving the
performance of teachers through quality traininggpams in accordance with advanced needs
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ensuring the mastery of educational technological skills such as courses of International
Computer Driving License (ICDL), Capital for Technology (CISCO) which is specialized in
management and maintenance of nekspand the Eduwave to use thkearning system in the
administrative and technical work, (A +) to acquire the skills of computer hardware maintenance,
and Intel Teach to the Future program to train teachers on using technology in education (The
NationalAgenda, 2006).

Intel Teach to the Futungrogram represents one of the most important initiatives adopted by the
Ministry of Education in the implementation of the curriculum in line witHFER project It

makes the Jordanian teachaipioneer in applyig technology and teaching higher order thinking
skills in the school curricula, whiateliesprimarily on skills gained from the ICDL program

(Intel Corporation, 2006).

Intel Teach to the Future program has been implemented in Jordan since 2003dadines
apply the pedagogical and content knowledge in learning situations. In cooperation with the
Jordanian Ministry of Education, Microsoft and Intel corporations support this program to ensure

its successful and efficient implementation in classrobmos i mpr ove t he qual ity

learning through the focus on the diversity of the sources of knowledge and teaching methods
(Intel program, 2003).

Accordingly,this program introduceds a part of the Ministry f Educati othéds i ni ti

field of innovation in educatigrwhichrepresentinternational effortso helplearners perceive
the potential of sciencand technology ithe field of educatioMinistry of Education 2004,a)

Components of the Intel Teach to the Future Program

This program onsists othe following sectionspedagogy40 hourg, educationapackage$80

training hour}, andthe electronic educational syst¢gduwave) (2thour9. It is worth

mentioning that Intel corporatidmas also developddinking tools program (4@)oursof

training as part (to complete prograaf its educational program to teach thinking throligtel

Teach Thinking with Technology" course, these ®isual ranking, seeing reason, asftbwing
evidence. The purpose was to endbblrherdo acquireknowledge about these toaad skillsto
helptheir students develop higher order thinking proceSgesse toolsare freeandavailableon

the following | nt e(intél &EduvatobVebisie)erheffolowingeidaueviesm i 0 n
of these tools:

First: Visual ranking: an online tool to arrange things in order of priority to put it in a list. By
using this tool, students are to deliberately examine things, discuss and determine criteria for
arrangingthings in the lists; they are also required to give an explanation while comparing their
lists with each other through visual forms. This tool supports the learning activities where
students need to discuss differences among themselves and reach agvedroento organize
things and/or ideas according to the criteria (www.intel.com/education/ visual ranking).

SecondSeeing reason an online tool for mapping relationships between the cause and the
effect. By using this tool, students develop their paroap about the factors and relationships
through exploring the cause and the effect. These maps make thinking visible to facilitate
students understanding of the causal relationships betweenddeespts, events or things
(www.intel.com/education/seajrreason).

Third: Showing evidencean online tool to put hypotheses and support claims by evidence. By
using this tool, students learn how to develop good, explained arguments and prove their case
with credible evidence through a visual framework forgheeess of hypothesizing which is

supported by evidence. The interactive features of the showing evidence tool also help students to
formulate the claim, identify the evidence, evaluate its quality, and explain how the evidence
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supports the claim or weak®it. Then, students come up with a conclusion based on the
evidence. This tool supports the learning activities where students need to discuss differences,
reach conclusions, and organize ideas logically (www.gum/educatiorshowing evidence).

It is worth mentioning thathe above toolfit different contexts and is considered to be an
important part ohigher order thinking processes (Kuhn, 1992)ey might be useith many
learningsituations(Reznitskaya & Anderson, 20Q2) variousscientific, literature and
vocational branche$@ssmore and Stewart, 2002nd to provide students with bridges to real
life experiencesThese tools alsbelp students make decisions abbotv to asseshe quality of
what they readr hear(Lizotti, McNeill andKrajack, 2005)to understand the instructional
content(Driver, Newton, & Osborne 2000). Thiequiresthatstudents thinkand get engaged in
deep dialoguew provideconvincingevidencedo reach theorrect knowledgéliménez
Alexander Rodriguez & Dukt, 2000).

Intel Teach to the Future Goals

The aim of thionine interactive progrars to enable teachets possesthe tools andkills to
helphim/herintegrate technology intthe teaching and learning procesas a toofor
communicationresearctand theproduction ofeducational material3.his program aimalsoto
develophigher order thinkingkills of learnerghroughcooperativdearning activitiesand
deliberative thinking to find oufictsin thesourcesvhosecredibility has been verified.

The tools included intel programprovidethe opportunityfor learnergo run objective
discussion sessions basedtio@ summary of reachdahowledge from a variety of sources
Specifically, thisprogram aimgo help teacherachievethe following objetives:

A Learningteaching strategiebat areappropriateo tackle and assebgher order
thinking skills includedin the program talevelop the skills oéffective partnership
among studentand the skills of interactiobetween studentnd teachers toelp them
realizetheir potential

A Designing a samplef projects andssessment strategiimtemployonlinethinking
toolsbased on theriteriao f t he dev el olpgher arder tinkingkitsu d ent s 6
accordingto projectbased learning approach.

A Understanding the onlirtainking tools how to access it and hdtwvorks,and how to
managea classroonbased projedby usingthese tools.

A Empoweringeachers teffectivelyimplementeducational planssing thinking tools to
helptheir studentso exploreand managé andmake sure ofheir understanding of the
material

Features of intel Teach to the Futureo Programbés Curr

The curriculum and companion GROM are createtly thelnstitute of Computer Technology
(ICT), a nonprofit organization #ioffersnon-profit companies andgenciesand educational
communityservices of trainingn curriculum development areh technologyfor k-12
educationSinceits establishmerin 1982 the institutebecame a trustworthy partner to depend
onthe level ofthe worldin designing competendyased curriculancluding thecurriculaof
computer sciengescience, engineering, mathematics, prayramdor professional development
for educatorso use the technology education Yost, Culp, Bullock and Kuni2004).

Thekey elemenin thelnstitute's mission it spread knowledgend the application dhis
technologyin all curriculato achievea quantunieap in teaching anlearningfor all students
around the worl@www.ict.org).
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Thisis completed througthetraining onthe threehinking toolsand using theno teachhigher
order thinkingskills for studentsincreasend deepetheir learningoy using thecognitive
methods oteachingand assessmemtevelop a high skilbf dealingwith the internet for research
and enquinprocessedesignstandarddasedorojectsand plan studertentered evaluation
strategiesTo facilitate thisprocess, théCT providestraineeswith aCD containingtemplatedor
trainingon the applicaon of this technology irclassroonsituations Theprogramcurriculum
was translated into Arabic to fiie local communitgontext andts educationaphilosophy [ntel
Corporation 2006).

As fortraining materiatelated to thigprogram, itincludesthe specializecchapterson the
development ofhinking which helpteachers temphasiz¢he pedagogicadnowledgeduring the
implementation of the curriculunmsing theprojectbased learning approadhat allowswide
range ofthinking toolsand its procsses to be applied ¢st, Culp, Bullock, and Kuni2004).

Intel program was constructézdsecn a set okey ideasncluding: using technology effectively
to implement theurriculum that is itis designedo intensively traineacherand studentsn
computerized curriculugrreferring tomultiple sources oihformation usingsearch engines
available orthe internetemphasizingpractical learningpy designingeducationapackagesnd
units and implementing theim the classroonproviding the opporturty for teachers to
collaborate witttheir colleagues around the world, to wetKlectively, to participatin
reviewingunitswhich are designeth accordance with thigechnology, to solvegproblems to
improve the process aturriculumimplementatior(Yost, Culp, Bullock and Kun2004.

Additionally, this progranis distinguishedrom othernteachettraining programsnd other
computer coursdsy a number ofeaturesncluding the training process completddough a
direct practicéoenefiting from theadvantages afomputerssupporting devices antie Internet
It also allowsteachinghe curriculuminsidethe classroontinally, thisprogram helpseachers
use the computer influente stimulatestudents' imagination faroadertheir creativity horiza
beyondthe classroono help thenperceive the importanand value otontinuous learning,
usingtechniques availabli@ the progranf{Ministry of Education 2004,b).

The Importance oft he AMenacel t o the Futuredo Program

This programfocuses on thdevelopment ohigher order thinkingkills among studentssing a
set ofthinking toolsthrough theree onlinewebsitefor education{www.intel.com/education).
Moreover, itsheds some light on haw use the Interndty benefiting from new and constrivet
wayswith both teacherand studentsThis technologyhas been provemighly effectivewhen
usedas a tooto developconceptsthinking skills and to solve problembsingthis technology,
teachers and studertanwork togetheto createstrategieto develop mental representations of
thelearningmaterialandvisually enable students &xpresgheir understanding afomplicated
issues Iftel Corporation 2005).

With regard to teachinthinking, Cotton (1991) indicated that a clear conclusion legsb
reachedhat is educationwhich focusesn the development @bgnitive processesuch as
creative critical, reflective thinking,jnquiry, information processinglecisionmakingand
problem solving skill&and,metacognitive processeshich include planning,monitoring and
evaluation)eads tchigh levels of meaningfulearning.

Coinciding withthe changes ihuman societiedntel program highlightedhe cognitive
technical angbsychologicahdvanced skills studentseed for succesa theirfuturelives such
as the ability toadapt tonew developmenisocial interactiondealing with informatiorand
technological mediakillfully, participationin group work self-direction understanding and
identifying learning needsinding the right ad trusted resourceboldng social responsibility
consider the concerns ofhers and demonstratingthical behavior ipersonalacademic,
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practical andocial situations, possessing reseanttievaluationskills and the ability to
transformthe effect of learningto new situationgThe National Agenda, 2006)

The importance of this program is also manifested in trait@iaghers on a number of thinking
tools available o#ine and how to apply thein teaching situationfor the implementation of
school curriculaand to clarifyits rolein teachinghigher order thinkingkills (Yost, Culp,
Bullock, and Kuni2004).

In thiscontext Costa, (1991) referred in his bodkeveloping Minds tdhat teachinghinking

has becoma general goanda rightof everyhuman beindor the development dfis or her
mental abilitiedy integratingt with the contentThis demands to reconsider the role of the
school and directing tbwardsteachinghinking for student$Costa and Kallick, 2062001)
Moreover research indicated that the improvemensafdent learningvhen teaching thinking
has become aintegral parof the curriculumespecially when theeacher uset®aching methods
more appropriaté developstudents higher order thinking skillsuch asopenended questions
enquiry, problersolving, projectbased learningand the application afualitativeassessment
strategieswhich areconsideredto be basics of teachinthinkingif it appropriately applied in
teaching and learning situatiortsalpeter2003).

Historically, Intel launchedhefintel Te ac h t o t h e infha Arabwerldn 2p02.0 gr a m
After theteacher passes th&ernationalComputer Driving Licens@dCDL), this program offers

a comprehensive training coufsased orearning activitiesof thedirect trainingoy competent

and specialized trainerShe program offer teachers the opporturiitypossess a future vision

pertinent to the students' needs and the quantum leap of their learning through the increasing use
of varied ®urces of knowledge and modern technology media to enhance the educational system
with all of its components (Ministry of Education, 2004a).

Several researchers, Marzano, Brandt, Hughes, Jones, Presseisen, Rankin, and Suhor (1988);
Marzano (1992); WigginsicTighe, J. (1998and McNeill, Lizotti, Krajcik and Marx (2004);
emphasized thahis requires théeacher possesses professional competetwcesable to
performhis/her roleefficiently andto help studentachieve thentendedearning outcomes the
school curricula T h e  Miision of thereguéational system in Jordan highlightedatility

to implement the required competencies included in Intel program which was the focus of this
study including skills of determiing criteria andaskingquestionsprojectbasedearning
studentcenteredcassessmenthinking toolsand metecognitiveskills (Intel program2003).

Statement of the Problem

Between20022008, the Ministryof Educationdesigned andnplemented severalaining
programgo improve theprofessional competence of thdministrative and technical staff at all
levels in the Ministryijts directorates and schoolore than 65 000) teachers and
administrative haveeen trainedn (ICDL), (42000)teacherand theadministrativehavebeen
trained ontheIntel Program, an®570)teacherdiave been trained on World Links prograand
on manyof the advanced prograrfar the integration ofechnology inteachinglearning
processes.

Within the educational development program to impriheinfrastructurgthe Ministryof
Educationgstablished approximate{§7) school buildingsaiccording to the specificatioasid
standardsmost of the school cucula were recomposeglinked (3300)public schools by an-e
learning systenfEduwave)or directly viewing curricula osline, distributing(82722)a computer
among 4961) laboratoryn schools enrolled70,000teachers in computespecialized training
courseslinking (130)explaratoty schoolgto the networlof e-learningin preparatiorfor the
generalization ofhis experienceo other schoolen JordanMinistry of Education, Training Plan
20022008).
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Obviously, the amount dghefinancial investment irducatiorand trainings very hugeAlso
the continuation of providing morepportunities of high quality education and training requires
increasing expenses, wisdamthe use osources and resourcesyd a partnershipetween the
public and private sectors financinginvestmenin education antrainingaccording ta
flexible agenda (World Bank, Education, 2008hnsideringhis strategyRobertsor(2004)
indicatedin herevaluative study thattiost of the teachexgho were interviewednd observed
do not practicavhatthey learnthey alssshownegative feelingtowardteading andtraining”
(p. 17). Therefore this studywasoneof a series of field evaluative studiesassess the status
guo ofteachersapplicationof thecompetenciesontained in théntel Progranto providean
empirical database for those who aomcerned about this progrdmwm answeringhe following
guestions:

1. To what degree do teachers apply dAdlntel Teac|
implementation of school curricula?

2. Are there any statistically sigeadhemsad diff
application of Alntel Teach to the Futureo p
curricula which can be attributed to teachers' qualification?

3. Are there any statistically significant diff.
applicationof Al ntel Teach to the Futured program i
curricula which can be attributed to teachers' experience?

4. Are there any statistically significant diff.
application of @Winedepr dgraam it the IFmpl ement ¢

curricula which can be attributed to school 6

Significance of the Study

This study isone of thdnitial studiesconductedn the degreedf e ac her s 6 latggpl i cat i on
programin the implementation ahe school curriculal herefore, lhis study has kigh

significance related to Intel program applications in education, administration and research, either

in Jordan or at the international level. this study is important for policy makers at the Mihistry

Education, teacher educators, researchers, supervisors, school principals, teachers and students as

it may provide with information about factors may enhance quality of application or aspects that

need for development in teacher training.

For officials at the Ministryof Educatiorand teacher educators, this study considered as a
formative evaluation thairovidesa feedbackwhich maycontribute tamprove the program
implementationdevelop andncrease its efficiencyespecially that thistudy condutedat the
second phase @valuatinghe projeciof ERFKE 20082013.Furthermore, the study provides
indicatorsthatenableofficials to searcHor solutions tgoroblemsthat may impedéhe
achievement othe desired goalsf the program.

This study isalso importanfor researchera/ho areinterested in the competenciamtained in

Intel Progranto benefit from thenstrumentof the study orin conductingother studiesn
differentsamplesandareado assessthd e gr ee of t e aoftheskillscontaimgu | i cat i on
thelntel programin their teaching practice.

Moreover, it isimportantfor supervisorsince they are responsible for trainiagsessingnd
monitoring the performanaef teachers aschoolsThe study is also importafir evaluatinghe
effectiveness dthe teachey ability to apply theseskills anddetermine the level dheir
performance antb identifytheir training needs
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As for school principalsthey mayalsobenefit from thestudyinstrumentto evaluatdeachers'
performancet their schoolsThrough informing theeachersabout the results dhis study they
may benefit from inself-evaluationandwork to improveperformanceUltimately, it is assumed
that the students' learningll be affectedby the teachergractices whichwill be reflected in
developing their reasoning atttkir abilities taachievethe intendedearning outcomem school
curricula.Finally, this studymay contributen developinga list ofcompetenciesicluded in the
program tgprovideguidance forevaluating and updatirtgacher educatioprograms.

Literature Review

The researcher reviewed the literature and summarized the relevant research related to the

t e a c &pplicadod forthefi | nTteealc h t o t h e inelationtoseniet @ & © Iy € ra $nd
demographic variables such as qualification, experience, the school level, gender and major.
Research studies were retrieved from internet databases by searching the specialized educational
sites, such as EBSCO, ERIC, Wiley production argeStatabases. Several key words were

used; Educational Technology, Intel Education, Professional developmentEhteEchers.

Most relevant studies were found to be between 1988 and 2010. However, literature still very few
as compared tthe importance fontel program application ithe educational fieldt was

possible to categorize these studids three themeghe first;evaluatiorthe impact of Intel
program on t ethecsbcend@dsingon théedchers attitudeand satisfaction

about the program arit$ effectivenes# learning thecontent ofthe school curriculghe third
themefocusedon the development dfiformation and Communications Technologysahools

and the factoraffecting its applicatioin classrooms ansichoolsto implementschool curricula.

Concerningevaluationtheimpact of Inteltraimmg pr ogr am on Matmcher sé pract
McMillan, Gresick and Nudell (2001 & 2002) conducted two studies aiming to evaluate the

success of Intel program in the integratiémechnology in education, with a focus on the

responses of teachers for training, and gathering preliminary evidence of the impact of

implementing the program at multiple levels in the participagigols included: grade, school
andtheschoolarea in a attempt to understand how to accelerate, expand and increase the

program's effectiveness in influencing the practices of classroom teachers

The results showed that teachers who participated in the program changed their teaching practices

in the workplae, and that the ideas and skills learned through the program had helped them to
successfully integrate technology through their application to the unit plan they developed during

their training on the prograim achieving the intended learniggals. The results also shea

that the school 6s enaturé af local coenmunifglaycan importanteoleann d t h e
determining the transfer of the effect of learning wtrés environment supports charnaed
schoolselfrenewal

Asforted her s 6 at tdegree of satisfactiondbotit the program and its effectiveness in
learningthe school curriculajl shagran (2005)Al-Tarawneh (2006)Bani Awwad (2006);
Daradkah, (2006) and Abdelrahim (20@8nducted a series of locgtlidies a Intel program in
Jordanaimed o i denti fy the teachers6 degree of satis
the Intel program, about the program in terms of its goals, training material, instructor, time and
place of training, the conditionsriining the program and the obstacles thgiedethe

application of skills gained from the training program. These studies also focused on the degree
of use of technology in the application of pedagogical knowledge, including planning,
implementation ofearning activities, classroom managemaemnid evaluation strategidesults

of these wudies indicated that teachersrevasatisfied with the Intel program and its effectiveness,
however the degree of the application of skills gained from the prograstillisveak despite the
improvement in teachers' accessimrmation and Communications Technolagyschools
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To identifythe effect of somandependent variablesn t h e d e g ragphcationfofintele ac her s 6
program the results of thosstudiesindicatedthat there are statisticalygnificant differencesf

theteachers' qualification, experience and school Iéhasi¢secondary)n favor of teachers who

have graduate degreegth experiencdess than 1¥ears, and fosecondary schools

respetively, whereas results showed that there arstatisticallysignificant differenceslue to

gender andnajor.To find out about theffectiveness of the programthe implementation dhe

school curriculaBani Awwad(2006) studyaimed atmeasuringheimpact ofteachingscience

throughan electronidPackages based on Inpgbgramonthee i ght h grade student sbéb
of scientific conceptsThe results indicatethat there werstatisticallysignificant differences

the scientificconceptattainmentattributedto teaching methodndin favor ofthe experimental

group

The third themdocused on the developmentloformation and Communications Technolagy
schoolsand the factors affecting itse inthe classroom and schoolsgtlts ofthe studies
conducted by th€hanlin (2007);Peneuel, Boscardin, Masyn and Crawford (20079,
(2007);Gulbhar and Guven (2008) and Morrison, and Lowtf&10)indicatedthatthere isa
positive correlatiorbetween informatioeommunicatios andtechnol@y, andteaching
effectiveness, the improvement in teachers' accdssltand theirability to useit in thein
classrems and schools.hE resultalsoshowed that teachers use the applied software in
administrative worlandin the search for knowledge sources as a supportive tool to help him or
her in the teachingnd learningrocesss.

Among these sorts of software aveordsprocessegpower point, the search enginese-mail,

discussion forums, electronic encyclopegdfiis, databases, and electronic tabléswever, the

use of the above software in implementation of school curricula was the lowest or maybe not used
effectively. Several researchers of the above studies attributed this to a number of obstacles that

teachers encounter in using technology such as the lack of technical knowledge and skills among

large number of teachers and students, technological equipments, availability of internet services,

sufficient time for teachers to plan due to teaching burdesc@mplexity of school curriculum,

class size teachersé uncertainty to use technolc

To summarizeChanlin(2007) mentioned that the most important factdfscting thentegration
of computer technologiy theclassroonarethe following:the school arriculun teaching loagd
and thenature of subject matteaind teacher's ability tese technology, environmental factors
the availability offacilities, appropriate softwareand time focomputer labs in the school
personalnd social factorgeacter's attitudestraining ancexperiencdo createmeaningful
application ofcomputer technology.

Salpeter (208) indicatedthat the process of transitiongdearning systenrmay contribute in the
achievement otthe desired educational gogbspviding he appropriate educational
environmenftor this system explainingwhy andhow to applhyit, and theavailability ofrequired
devices, equipmensoftware andkills, and the will to resolveroblemsthat impedehe effective
application othis system.

According toZajda & Gibbs (2009Xhe appropriateenvironmentdemands fouimportant factors
for the success a@hee-learning systemat schools. These are: providing the adequate
infrastructure, selectingechnologiedor the instructional contenproviding supporsystemfor
monitoringand evaluatinghe learning procesmdproviding training system for teaclsemhich
enable them tdealwith the various progranmend sources déarning

In the case of this environment availabili@iver, Disborneand Brady(2009)expectedhat

teachersd ability twillbeimmovedihrooghdesgningwiariethand e ar ner s
guality teachingstrategiesind learning taskand activitiedor studentod F r AblAH0 Wyt B W, F OYK |
interact with the contemheaningfully, angroviding themwith feedback about their learning
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encouragingtudentgo ask knowledge base questiam&l managing constructive dialogue
develop knowledgeskills, andvalues

FurthermoreZajda & Gibbs (09) pointedhat despite theurrent widespread o&-learning

significantly inthe educational proceghere arenany schoolshathave not realizethe

importance ofts application or at least try ativate it.In this regard, Kay (2006)elieves tht

t e a c h e r saddthairtbeliefdplaydr isiportant rolen the decisionsaken by theéeachers to
usetechnology irtheir teachingn the classroomAccordingly, Martin & Shulman (2006)

indicated in their study that teachers, who have strong asitivedoeliefs, use technology in

teaching practices more than those who have moderate or weak beliefs. The study proved that the
availability of the educational environmentforthke@ ar ni ng system affects
technology.

Therefore, Kovisto, Kumar & Turner (20063tressedhat thecontinuous trainings one of the
keyrequirements othe successful application efiearningin the schooland to increase the
effectiveness of Intel program in implementation of school curricula, in additithe need for
providing more administrativéechnical and financial support to facilitate the integratibn
technology inteachinglearning processes schoolsto be moreefficient and productivéor both
teachersaind students.

Also Harris, Mishraand Koehler (2009ecommended the need to suppslearning initiatives
at schoolsconductingreasibility studieof e-learningsystemproviding comprehensive training
for teacher®n educational technologgndhow to apply itin the classroorsituatinsto help
them develomnd implement pedagogidahowledgeto integrate technologyn educational
system.

Methodology

The population and sample of the study

The study populationonsistof all public schoolén the Rusaifa Directoratef Educationwhich

covers (81) school¢31) boys' schools a nd (séh6o)sThg numbesofeachers whhave

been trained in these schoolsidmel Te ach t o t h e was680)teachéys pr ogr am
according to the statistics of the Directorate Education bgndeof2009 yearThe sample

consistedf (120)teacherswho wererandomly selectedsingCluster Random Samplirtg

participatein this study accounting fod 8% of thestudy population

Study instrument

The researcher developed an instruncemisistedf (67)items in its initial form. These items
were distributed over five dimensions reflecting the components of Intel progitaenprocess of
developing the instrument passed through the following stepamprehensive survey the
previous literatug pertinent tdntel Teach to the Future prograidentifyingthe dimensions that
will be measuredallocatingan appropriate number wfdicators which seemed most appropriate
for each dimension. The indicators were then grouped into dimensions anopéehvieto an

initial instrument for the validation process. The criterion for inclusion as an indicator was
whether the indicator was specific and limited in its application for each dimension.

Validity and reliability of the instrument

To validate thénstrument, a panel of judges was asked to evaluate each dimensitsitenas
in the instrumenbased on the followingriteria: items clarityaccuracy othe language
appropriateness and inclusiveness of item&&ah dimension, the suitability of the instrument
for the purpose of the studyndto proposeany amendment® improve it Based ortheir
observationssome modifications have been mdyeaddingand deletingsome of the items
according to the percentageagreement 080% ofthe reviewers. The final versiamcluded
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(43)items distributed over the following dimensions: Skills of determining criteria and asking
guestions (8), projediased learning (6), using of studeentered evaluation (7), thinkinigols
(13), metacognitivethinking skills (9).

The reliability of internal consistency was cal c
overall reliability coefficient was 0.93he FiveLikert Scalehas beemdopted taletermine the

degree of@acher's application of each itasfollows: strongly agre®, Agree4, neutral3,

disagree2, strongly disagreé.

Procedures:

After verifying the validity and reliability of the instrument, the researcher did the necessary
procedures for receiving thgthics Approval from The University of Jordan and the Ministry of
Education to collect data for the study. After that, the researcher contacted the Directorate of
Education for getting a list of the names of all who have been trained on Intel progrgm. The
were 680 teachers in 81 schools; 31for males and 50 for females. Then, a random cluster
sampling of schools and staff was selected.

After that,principals of selected school were contacied a visit was arranged to disctiss
idea of the studyin thecase ofagreementa meeting with teachers who participated in the
training on Intel program was arranged for and at the end of the mdhéggyere voluntarily
invited to participate in this study through responding tdtdmas of thequestionnairewhichin
fact, does notdentify theschoolor the participantA sufficient number of questionnaires were
left for those who wish to participate. Then, the completed questionnaires were to place in a
special box in the reception area at schAsla resulof this process, 13questionnairegvere
retrievedin the same way distribution,among which onlyi20werecompletedcorrectly, and
17 wereexcluded After that,data were enterdd the computeand appropriatstatistical
analysesvereconductedor the subjectg'esponsessing theStatisticalPackagdor Social
SciencegSPSS).

Results and Discussion

Thefollowing criteria were usdto assess the degrekteachersapplicationof Intel program:
low (1-2.33), medium (2.38.67), and high (3.685).

Q.1.To what degree do teachers apiig"Intel Teach to the Future" program in implementing
the school curricula? To answer this question, means and standard deviations were calculated.
Table 1 shows the results

Table 1shows that those teachetsgrees of application on each of the five dimensions, and their
overall combined were low at all dimensiawmnpared tdhe standards that were $et this
study.This finding is consistenwith the result oRobertson (2004Kay (2006), and Martin and
Shulman(2006)studies, which asserted thaachersattitudesand beliefglay an important role

in their taken decisions tasetechnology irtheir classroom$Besidesit wasmentioned by
severafkesearchers; Gulbhar and Guven, (2008) Zajda and &BBS) Wing (2007) and
Chanlin(2007) thatthere is a neetb reconsider therganizational aspects integrate

technologyin educationMartin, McMillan, Gresick and Nudell, (2001 & 200&sodrew the
attention toconsiderthe importance afeachingenvironmentandschool culture to learn with
technology at schoals
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Table 1
Means and standard deviations for implementing Intel program
Dimensions Means SD A%?)%;?igr:
Skills of determining criteria and asking questions 1.94 0.48 low
Projectsbased learning 2 0.47 low
Studentcentered assessment 2.02 0.44 low
Thinking tools 2.04 0.45 low
Metacognitive thinking skills 2.04 0.5 low
Overall 2.01 0.43 low

Q2Are there any statistically significant differ
application of #Alntel Teach to the Futureodo progr
which can be attributed to teachers' qualification? To answegukigion, meansandstandard

deviations were calculate@lable2 shows theesults.

Table 2

Means and standard deviations for implementing Intel program
according to qualification

Dimension Qualification Means SD T Value Sig.
Skills of determining criteriand askingl ~ Graduate 2.0( 0.5 128 0.2
questions Undergraduate 1.9 0. 4] ' '
. : Graduate 2.0 0. 4]
Projectsbased learning 1.3 0.2

Undergraduate 1.9 0. 4.

Graduate 2.0 0. 41
Studemntcentered assessment 1.44 0.15
Undergraduate 1.9 0. 41

2.1( 0.4
Thinking tools Graduate 225 | 0.03
Undergraduate 1.9 0. 4]

. . . Graduate 2.0 0. 4/
Metacognitive thinking skills 1.04 0.3
Undergraduate 1.9 0.5,

Graduate 2.0 0. 4]
Overall 1.8 0.07
Undergraduate 1.9 0. 4|

*sig. UOO0.05

Table 2 indicates that the mean of teachers' estimations of Intel program application on each
dimension and on the overall means of estimations at all dimensions were higher for teachers who
hold graduate degrees. To examine the statistical significafieeedces between Graduate and

Undergraduate teachers' estimations of Intel program applicatiest Was conducted, and
results showed that there were statistically significant differences in the degree of teachers'
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application of thinking toolsthatna be attri buted to teachersd qual.
who hold graduate degrees, where the T value was (2.25) for this dimension. This finding was
consistentvith the results o$tudies carried out bylcMillan, Gresick and Nudell, (2001and

2002); AkTarawneh (2006); Bani Awwa¢R006); Daradkali2006); Martin & Shulman (2006)

andAttal (2010)Martin, which, indicate thateachersvho participatedn the Intel programand

who havegraduate qualificationsere mordikely to implement the idasand skills learned

through the training prograrkoivisto, Kumar & Turner, (2006addedhat thecontinuing

education and trainingre among thamportant requirements fauccessful implementation of

e-learning.

Q.3. Are there any statistically sighifc ant di fferences (UO0.05) in the
application of Alntel Teach to the Futureo progr
which can be attributed to teachers' experience? To answgudssonmeansandstandard

deviations werealculatedTable3 shows theesults.

Table 3
Means and standard deviations for implementing Intel program according to
experience
5< 5-10 16
Dimension
Means SD Means SD Means SD

Skills of determining criteria and

. . 1.94 0.54 2.02 0.44 1.82 0.43
asking questions

Projectsbased learning 2.05 0.52 2.08 0.46 1.84 0.38
Studentcentered assessment 2.02 0.45 2.15 0.46 1.87 0.37
Thinking tools 2.02 0.47 2.14 0.42 1.94 0.45
Meta-cognitive thinking skills 2 0.55 2.1 0.46 2 0.5
Overall 2.01 0.46 2.11 0.41 2 0.43

Table3 indicatesthat the mean of teachers' estimations of Intel program application on each
dimension and on the overall means were highethfiseteachersvhose experience ranges
between5-10) years compared tothercategories oéxperienceTo examine thestatistical
significancedifferencesn the mearestimate®f teachers with respect to their experience,
Analysis of variance (ANOVA) was appliedndTable4 shows theesults

Table 4 reveals that there were statistically significant difierc e s ( UOO0. 05) in the de
teachers' application of Intel program on dimensions of Prepasdsd learning and student

centered assessment that can be attributed to te
4.09) respectively. To find out tveeen which of the categories these differences were found,

Scheff T test wahsccomparisonscarihbie 5thows the resilts.
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Table 4

ANOVA results for the differences in the degree of teachers' application of Intel
program according to Experience

Source of Total of | Mean of F
variance squares | squares | Value

Dimension Sig.

Between 0.81 0.41 1.79 0.17

Skills of determining criteria

. . Within 26.46 0.22
and asking questions

Total 27.27

Between 1.29 0.64 3.02 0.05*

Projectsbased learning Within 24.97 0.21
Total 26.26
Between 1.53 0.77 4.09 0.02*
Studenicentered assessment Within 2189 0.19
Total 23.42
Between 0.73 0.37 1.85 0.16
Thinking tools Within 23.26 0.2
Total 23.99
Between 0.24 0.12 0.46 0.63
Meta-cognitive thinkingskills Within 29.99 0.26
Total 30.22
Between 0.85 0.42 24 0.9
Overall Within 20.65 0.18
Total 215
*sig. UOO.05
Table 5

Results of Scheffe test for post-hoc comparisons between categories
of experience

Comparisons 5< 105 16 Sig.
5< - 0.132 0.149 0.328
105 - - 0.282 0.02

*sig. UOO0.05

Table 5 shows that there are statistically significant different€sQ) intbe degree of
implementation of Intel program that can be attributetl te a ¢ éxperiend@etween the
category (510) years and category ¢) years andn favor of teachersvith (5-10) yearsof
experienceThis result is consistemtith the results ofhe studies conducted by Al shagran.
(2005); AlTarawneh (2006) and Al Attal, (20}, whichindicated that teachevsth this range of
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experience wermore inclinedn the application of what they have learned from Intel program

compared to other categories of experiehtéhis contextChanlin(2007) indicatedhat

experience is a pductof the training process and represents one of the key factors for the

success of¢earning in schools. Zajda & Gibbs (2009) believed that the experience is to enjoy

teaching the topic and the ability to deal with the various programs and souleasiofg, to

create applications by theeans of computer technolggyhereadHarris, Mishra and Koehler

(2009) believed that the experierisghe ability ofhow to apply pedagogic&howledgein the

classroom situation® integrate technology into scHawrricula.Thr ough t hi s, teacher
to engage students in the learning process will be increased (Oliver, Osborne and Brady. 2009).

Q4 Are there any statistically significant diff el
application of Alntel Teach to the Futureo progr
which can be at t r Tolanswee tlis quastiors, mdamdstarddardelviaions | ?

were calculatedandTable6 shows theesults

Table 6

Means and standard deviations for implementing Intel program
according to school level

Elementary Secondary T
Dimension value Sig.
Means SD Means SD

Skl”S of dete.rmmmg:rlterla and 1.79 0.39 201 05 234 | 0.02*
asking questions

Projectsbased learning 1.86 0.41 2.06 0.48 2.22 0.03*
Studertcentered assessment 1.88 0.35 2.08 0.47 231 0.02*
Thinking tools 1.93 0.41 2.09 0.46 1.77 0.08
Meta-cognitive thinking skills 1.92 0.54 2,09 0.48 1.78 0.08
Overall 1.88 0.36 2.07 0.44 2.24 0.03*

*sig. UOO0.05

Table 6 shows that there were statistical significififierences in theneanso f t eacher s 6
estimations aall dimensions andverallestimations for the degreetofe ac her s 6 appl i cat i
Intel program To examine the signdant differences in the means of their estimatidrtest was

conducted, and the results showed that there statistically significant differencg®) O 0 ).ir0 5

the degree of teachers' apptioa of the first three dimensions that candi&ibuted to the school

level, where the Talues for these dimensions were (2.34), (2.28)l, .31)respectivelyThe

overall of T value was2(24).These differences wene favor of secondary schools. Eaplain

this result, t eachedtsabtherisia prevaling belief@mmoagitdashers ndi c at e
that the dimensions included in this program focus on developing higher thinking skills and that

fit, from their point of view, high school studemi®re than students in the basic stage.

Additionally, the focus on the application lotel programis in high schod more than basiftor

its importance for students passthe general secondary examination, having Informadiah

communicationg echnol@y major.This result is consisted with results of the studies conducted

by Culp, Shankar, Gersick, and PedergdB01) Harris, Mishra and Koehler (2009) and

Morrison, and Lowthe(2010) which confirmthe need to supparacherghrough offering both

technical and instructional assistanaentegrate InteTeach to the Future program into their

curricula.
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Recommendations
In conclusion, the findings of the previous studies conducted on Intel progthefialds of

education and educational manageme fotappiythel i cat e t |
program with a high degree of efficiency provided that educational policy deaisikers take
these findings into account and that the suitabigcational environment for theearning
system is available. In the light of study findings, it is possible to recommend the following:
1. The results of the first question indicate that the degree of teachers' application for Intel
program was low compadldo the standards set in this study. This result draws attention to
the importance of verifying the level of training, adequacy and mechanism to achieve the
objectives of this program, and emphasizes the importance of conviction of teachers and
modifyingt hei r attitudes towards the implementati

at all levels and curriculum. In addition to that, it shows the need to review the
infrastructure and technical capabilities and management available to improve Intel
applicaton program in the schools.

The results of the second and third questions indicate that there are significant differences
in the degree of teachersdé i mplementation
and experience variables in favor of teasheho have high qualifications and with an
intermediate experience: B years. Given the importance of these variables in promoting
the ability of teachers to deal with the various programs and learning resources to create
meaningful applications in comer technology, the researcher recommends providing

more technical and teaching assistance to other teachers who want to be able to apply the
program in the implementation of the curriculum they teach in their classrooms in
collaboration with colleaguesho participated in the program or through designing
professional development programs that focus on computer technology to help students
achieve the intended learning objectives and the development of-bigleerthinking

skills among students and thusprove the quality of their learning.

The results of the fourth question indicate that there are significant differences in the degree

of

of teachersdé6 i mplementation of |Intel program

secondary schools. It appears frims result that there is a need to educate teachers and
modify their beliefs about the impact of teaching thinking programs in the development of
higherorder thinking skills of elementary students through the application of the skills
included in Intel pogram in the implementation of the school curricula.

Being guided by the tool of study and its results, educational policy makers might work on
the review of the development of Intel training program. The outlook for the analytical
results of this studyeems exciting. There are many questions that need further research,
such as: Can teachers apply the skills included in Intel program as the product of the
training process? Are teachers effectively convinced this program in student learning? Does
the progam effective in developing higherder thinking skills among students? Does

Intel's software help teachers to bridge their educational theories into practice? Does
teaching strategies included in the program enable students to learn the skills included in
the training program? Does this program contribute to enable students to acquire the
conceptual structure of the school curricula (concepts, higher order thinking processes and
methods of enquiry)? Does Intel program contribute along with other elegirogiams

in access to integrate school curricula? Finally, does Intel program help in the development
of leaders in the field of teacher training to integrate technology in their schools?

Answering these questions can have positive effects contribinigusding the future of

educational policy in Jordan, but this requires a shift in the educational process to become more

democratic so as to increase the margin of freedom for teaching thinking strategies; intuitive,
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creative and reflective thinking, demn-making and problemsolving. It also requires the
restructuring the educational process to focus more on the quality than social reproduction, in
addition to provide an appropriate learning environment4eaming system for successful
integrationof technology in the educational process.
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Edi t o ré Rrolifsratibn and widespread adoption of mobile communication devices opens opportunities

to learn anywhere and at any time. There are many kinds of devices, mobile phones, i-phones, droids,

tablets and pads, with different technical constraints. However, technology allows all of these devices to

share and interact with text, pictures and sound so that e-learning, for the most part, becomes device

independent. Since the number of mobile devices in daily use is of the same order or greater than the

number of PCs, the results in a tremendous expansion of distancel ear ni ng options for todayds
Also, many applications of value to students, such as Google and email, have long since graduated to

mobile devices.

Mobile Learning Technol ogy
Tayseer Andrawes Saleem
Jordan

Abstract

The objective of the current study was to develop a cognitive system, in which the characteristics
of mobile learning technology, its nature, context and benefits are presented. The majority of
previous literaturésin agr&ment that mobile learning is one form of teacHawsyning process
thatpossessssimilarities and differences withlearning. It isbasedmnainly on the concept of

wire and wireless communication technologid®erethe individual learner can access the

learning material, lectures and seminars whenever he desires and wheigwehbther inside

the classroom or outside it. This creates a new learning environment in the context of the different
learning settings. Such settings are based on interactye@ive learning, the facility to share
informationamongindividual learners and between learners and the lecturer or teacher.

The technologies of mobile earning consist of IPod, MP3 Player, Personal Digital Assistant, USB
Drive, Ebook Reader, Smart Bhe, Cellular Phone, ultra Mobile PSs, General Packet Radio
Service GPRS), Communication, Bluetooth, Wi, Laptop, Scan Pens, Storage Media and
learning Mobile Author.

It was found that the main challenges hindering the implementation of mobile le@rning
education range between accasdprotection technologies for the learning content, the
availability ofdevicesadequate to perform tasks targefi@dmobile learning, their storage
capacity time-to-load,andother educational challenges concernetth Wie desigof educational
programs to meet the requirements of mobile learning and differences between individual
learners.

Finally, obstacles such as lack of computer litei@mpngboth the teacher and student
populations, their underestimatiohthe valueand opportunitiesf such learning technology, the
high cost for inputs of such learning technology, lack of appropriate integrated educational
strategies to ensure the adoption of such learning techndlbggenere some of the main
obstacles hidering implementation of such technology in the different educational domains.

The study concluded with the need to reconsider the inputs of the teaching process and the
methods used to be better able to absorb the technological and cognitive revolution i
communities, and thus be able to address the different needs of stopelations anéteep
abreast with the modern communities we all live in nowadays.

Keywords:learning technology, Mobile learning;learning

Background

The process of communication and the exchange of information between people have always
relied since the beginning of man history on the use of different senses, the surrounding
environmental and the community the individual lives in. to achieve the wmigjedt

communication, man since the beginning of history have used different methods to communicate
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with others. To meet he different demands of life, to communicate with others, to express his
feelings, ideas and opinions, man used body language, sw®todm|s and scripts, and were his
main mans to communicate or talk with others.

The use of learning technologies have evolved over several stages, and each use of these were a
reflection of the role played by education in the historical stage. Theysareclated with the

most dominating learning theories within a specific historical period. Finally, it is related with

the teaching methods dominating in a given time period. They are considered an integral part of
an integral learning and teaching gyat The focus began on the selection of the different

learning material, equipment, tools and how to effectively using them in the context of the
teaching learning process, which contains many spatial, temporal, material and human elements,
taking into cosideration in the same context the learners' individual differences to achieve the
desired goals in this environment, the meaning of learning technologies has exceeded only using
educational learning and teaching, but the focus was on the inputsjmyzeaad outputs of the
educational process, or what is termed systems pattern. This pattern emphasizes on the integrated
perspective of the learning technologies role in the learning teaching process and its relations with
other elements in the educatibpeocess, as the use of learning technologies is designated to
achieve the required goals consistent with the used curricula, tools, educational goals, teaching
methods, human and material available resources, and the dominating educational administration
in addition to other factor@rown and others, 1995).

The term learning technologies is one of the elastic terms subjected to many interpretations, and
this made it hard to define the main elements of such term. This is due to the rapid changes which
apoear every day in the different domains. As known, any beginning starts simple; it is well
defined, and easy to define. Then, this thing becomes more complex overtime, thus it difficult to
define the elements of such thing. This applies to learning temdyalhich begins in most cases

with simple applications, and these applications start to be more complex. Technology in general
can be traced back to the beginning of the human history, and can be seen in the different
domains of the life we live nowaday Technology plays a vital role in defining the present and

the future for the quality the individual lives. Technology is one of the most changing factors in
the life of individuals, and the change captures the quality of the technological applieations

all levels. In the simplest definition, technology is a thinking approach, a style to function, tools

to be used to achieve a certain goal, and is one of the cognitive domains to ground the bases of
technological applications. Furthermore, techngli@gone of the acquired experiences and is also

a problem solving methogKloube, 1995).

Hawkins and Collins (1995) pointed out that the use of technology in education promotes the
different educational communication. In their opinions, this increasempp@tunities to

participate, engage, think and interpretation to provoke some kind of balanced development in the
skills, emotions and cognition. They are also a method the instructor can use in providing the
individual learners with analytical skillsavithe use of open discussion, research and assessment

to achieve the desired goals.

The relation between technology and education appears in behavioral, cultural, educational and
social effects resulting from the use of any technological applicationddogdime period in the

life of nations. The importance of technology emerges from the ongoing relationships between
means and ends, and the nature of such relation implies what are the societies which can be
describes as technological ones. For exanaple,cannot teach how to learn unless he teaches
first what to learn.

However, the educational industry has entered the fourth stage of its development that is the use
of Communication and Information Technology (ICT). This revolution in the educational
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industry was preceded by three previous ones. Carnegie Foundation summarized these three
revolutions as follows:

1. The invention of writing.
2. The use of textbooks in schools after the invention of printing.
3. The appearance of mainstream education.

The fourth reolution can contribute in the achievement of the mainstream education by using

and employing dearning technologies, communication and networking technologies to facilitate

the access of different learners to the learning material. Such technologiésoarapable of

promoting learners' individual skills, meeting their desires and needs. Modern educational trends
emphasize the need to find the most effective educational methods to provide learners with the
optimal interactive learning environment to tap the attention of individual learners, to

provoke their interests, to motivate them to learn, to share information and different ideas with
other learners. In this context, the student is not a passive learner; he is an active participant in the
learning experience. He always searches for the right information with all available tools. In

doing so, the learner employs different practical and scientific procedures such as observation,
synthesis, comprehension, analysis, inference, and data interprelaigse activities are

conducted under teacher' supervision, guidance and assessment in the classroom. The prevalence
of modern technologies such as the use of mobile phones, computers, Internet, and all related
applications such as the use of multimeathd other computer software among schools students

and university students. These applications are one of the most effective means to create rich
learning environments and other forms of educational systems rich of learning resources, training,
rehearsaldevelopment, and setlfevelopment opportunities able to meet the needs and desires of
students, motivate them from one hand, and to serve the educational process and promote
educational outcomes from the otliat - Ali, 2004).

In his study, Luecy (2004rgues that the increasing use of learning technologies, communication
tools and educational media in the different activities has become one of the prevalent
characteristics of the world toddyis also based on deeper understanding for the role cogniti
and human capital play in the development of educational system and the overall progress in
societies. Nowadays information technology is the basic element in the economic development.
The rapid advances and the ongoing changes in economic technalwgiedy effect in the size

and momentum of development, but also in most life domains. With this vast development in
information technology and the processing methods used in information technology comment,
production resources, production tools and tetdgy distribution channels information

technology has become a basic element in economic development. It is estimated that the
information technology industry has exceeded an economic value of more than one trillion U.S
dollars in the new millennium. Iiso estimated that the users of mobile phones will total more
than 1.5 billion people in 2010 (Hamami, 2006). This has a great effect in the entry of modern
societies to post industrial revolution era. The new revolution is an electronic one, a revolution
appearing in the second half of the 20th century which emerged with the use of computers,
software, CDs, multimedia, satellites. These all electronic tools resulted in the development of
communication systems, computer networks and information technolagiels have taken

various forms. All these information systems seek to acquire process, store, retrieve, distribute
and use different forms of information. All these factors in addition to other factors have
contributed in the emergence of what is now tiras dearning. eLearning is one of the tools

to make distant geographical areas closer. At the end of the 20th century and the beginning of
21st century, mobile phones increased in use and prevalence rates, announcing the birth of
telecommunicatiorra and the significant role such telecommunication tools play in the different
life domains (Al Fageeh, 2010).
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These developments and advances had direct and significant effect on learning and teaching
process. The traditional models of learning andreacare no longer most effective tools for
teaching. Teachers are no longer the center of educational process and textbooks and schools are
not the sole source of "information" with the access to technology, information technology era,
more focus was ore integration of telecommunication technologies, mobile and portable
phones in education, leading to the appearance of new forms of learning, that is mobile learning
as one domain of distant learning applications. Mobiles' learning is now considered a
conplementary dearning model to complement the current practices in education. Mobile
learning calls educators to use modern mobile technological tools and devices in learning to
provide a new form of teaching. Such new form of learning and teaching isitbl@pvith

current modern trends resulting from globalization, is consistent with individual characteristics of
learners and textbook used in school subjects. Mobile learning is cheap, enables the transfer of
educational process out of schools and trawiiti classrooms, thus provides spatial and temporal
freedom for both teachers and students fdhdi, 2008).

The concept of mobile learning is traced back to the beginnings of 1950s of the 20th century as in
appeared in the use of mail in education. Toiscept evolved in the 1980s and took different
forms and several terms were adopted to describe such form of education such as movable
learning, to mobile learning and were termed in the last few years as "portable learning". In the
last few years, netwking learning of third generation learning were terms used to describe such
learning. But, and with the advances in communication systems, information networks, internet
and the wide use of computers, and with more focus of knowledge, how to acquirthi and
transfer of knowledge via the use of rail able tools in doing so, and with the different
advancements that exceeded expectations different forms of education such as virtual learning,
virtual classrooms, ohline learning, internet based learning,itiblearning, ementor, blended
learning emerged. The use of different terms must not contribute in the appearance of different
kinds of confusion in the educational process, but it must be seen as one opportunity to capture
the various technological adwees in the interest of education in general (Haddad, 2008).

Significance of the Study

Significance of the current study emerges from the fact it attempts to identify the uses of
advanced technologies in the educational field, such as the use of teledoatimimools,

especially mobile technologies in a new form of education termed mobile of portable learning.
Mobile learning is one form of distant learning and an extensiodezraing applications which

has invaded the world with the use audio, vistadjnitive, cooperative and interactive means via
the use of smart and digital electronic devices in an attempt to create a direct, dynamic, ongoing
learning environment, an environment that is not constrained by spatial and temporal boundaries,
leading tathe elimination of traditional classrooms, routines and imitation. Such form of learning
enables the individual learner to move freely in the learning material, able at the same time to
access to knowledge sources whenever and whenever the learner @ibsi@grent study will

cover a wide range of topics relating the context of mobile learning, its elements, characteristics,
advantages, and benefits. The study will identify the role played by technology in supporting
education, solving educational prebis, promoting educational outcomlasking it with real life
situations andaddressing the similarities and differences betwegaming and mobile learning.

Problem of the Study

The current scientific advances and the technological development has been the main factor in the
appearance of mobile are, as technological tools are transferred between individuals and mostly
available for different learners, even put in the pocketldohtrested in mobile technologies.

The use of small technological tools is available anytime and anywhere the individual wishes to
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use such technologies. Mobile phones are the major tool used in life nowadays as it is one of the
most prevalent technolagil tools. Some studies have indicated that most learners have access to
mobile phone regardless of their age, gender and socioeconomic background

Some authors have indicated that the number of mobile phone exceeded the total number of
people living in acertain country (Al Shawbaki, 2005). This fact has motivated some

governments, both in developed and developing countries, to use all new innovations in the
teaching learning process. Such innovations have been used to develop national educational
systens, to use the educational inputs in the best methods available to better serve individuals and
communities in general. Mobile learning technology is one of the most interesting topics in daily
discussions, and is one of the most addressed issues in reddeational field, especially in

light of the technological advances we live nowadays. Furthermore, mobile learning is one of the
most effective means to renewing the different school subjects as it is based on the integration of
modern technology in diffent learning setting, ones that are based on cooperation and

interaction between all learners designated to create enriched learning environment able to meet
the individual needs of learners, increase their achievement productivity reaching to high qualit
learning outcomes able to meet the vital demands of current stabku@thi, 2008).

Thus, the current study will shed light on the concept of mobile learning, or what is termed by
third generation of online learning in light of the rapid changes auid cagnitive developments
and scientific and technological advances. Such changes have dictated the new trends in the
educational field, the new responsibilities and tasks to be assumed by education, which have
motivated both students and teachers tdkthimout the significant stage education experiencing
to be more qualified and competent to deal with technological advances.
Objectives of the Study
The current study sought to achieve the following objectives:

To shed light on the concept ofearning ircluding mobile learning.

To define the elements of learning technology and mobile learning.

To focus on the elements and characteristics of mobile learning environment.

To identify the similarities and differences between mobile learning -deating.

Questions of the Study
The study addressed the following questions:
What is the nature of mobile learning technology?
What are the elements of mobile learning technology?
What are the benefits and advantages of mobile learning technology?
What are the mainhallenges hindering the implementation of mobile learning
technology?
Study Design

The researcher will adopt the analytical descriptive approach in collecting data, information, facts
concepts and opinion related with dimensions of the current study. diheobjective is

developing an integrated cognitive system in which the problem, background, objectives and
significance of the study become more apparent in the context of the current study. In doing so,
the researcher will review previous literature as$ging the concept of mobile learning. In
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addition, the researcher will review some international experiences in the implementation of
e-learning to make use of such experiences in identifying the concept of mobile learning contexts,
justifications, elemets and its use in the educational process.

Procedural Definitions

e-Learning:  teaching method in which modern communication tools, computer technologies
are used in the context an interactive process between all involved in the educational process to
achieve specific objectives serving both individuals and societies at present and in future.

Mobile Learning: A new linguistic term used to indicate the use of wireless cell devices mobile
and portable, and all related technologies in the context of a cdepdeatrning teaching

context. Mobile learning is an extension fdiearning and is considered one form of distant
learning.

Learning Technologies A systematic process to plan assesses and implements different domains
of the learning teaching processakming technologies is are designated to achieve specifics,

well defined and clear special and general objectives based on the results reported in educational
research via employing a set of human resources and various learning resources to achieve an
different learning.

Study Plan

After discussing the study background, significance problem, questions, the study will adopt five
main dimensions:

First dimension: The concept of learning technology and mobile learning.
Second dimension: The context and tecbgis used in mobile learning.

Third dimension: Mobile learning characteristics, advantages and benefits.
Fourth dimension: Similarities and different betwedaarning and mobile learning.

Fifth dimension: Challenges and difficulties hindering the usedldiile learning in
education.

First dimension: Learning technologies, e-learning and mobile learning

Learning Technologies:

Some people believe that learning technology is only limited to the use of computers, internet,
multimedia and learning material ihe teaching learning process. This belief is also supported by
the nation that the main domain for technology is related to electronic minds, but the fact is for a
way from this belief. Technology is concerned with planning, designing, implementing, and
assessment of different domains in the learning teaching process based on results reported in the
educational research and human resources and various educational resources according to
predetermined general and special educational goals in an atteropieteeahigh quality

education iKemp, 1995). In light of this nation, the concept of technology goes beyond the use of
devices and educational tools. It also exceeded the concept of traditional learning and teaching
and technology has become more with howde modern educational systems and methods
employing all modern potentials computer networks (internet, intranet) and all related software to
provide best educational products with low cost and high speed, without complexity, away from
spatial and tempatf constraints. The most significant factor in humanitarian science is not the use
of different equipment and devices, but is more concerned with the adoption of a systematic
cognitive approach which is the basic element in the functions of such equigmemtsvices

and how to use them to achieve effective, high quality predetermined objectives (Press, 2003).In
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his study, At Ghazaw (2003) emphasized the role of educational systems in their quéist to re
innovate themselves and their ability to make acadihange in providing various educational
products and services with high quality, which may reflect the integrated through perspective
toward the inputs of educational systems and their reciprocal relations with other systems.

e-Learning:

Some teacher@nd students think that their use of personal computers or data show projectors in
the classroom, or to go to computer labs and to sit in front of computer and using the internet is
basically the use of-kearning technology. Others think thakeaning & achieved through

distributing computers and multimedia on schools, universities and offices. The prevent belief is
that the main use oflearning is smart and electronic minds which are the fundamental
characteristic of scientific and technological pess. On other hand, the use #éarning

technology has become one of the main aspects in education in the last few years, several
definitions have been proposed to define the concepteafraing, several conferences were
organized and many studies kaseen conducted addressing the concepledm@ng. Mass

media channels have dedicated many programs discussing the tlearoirgg, to identify its
objectives and role in the educational process (Salim, 2004). But, the realigaohimg is far

away from these beliefs, as it is in fact an integrated educational system (inputs, operations, and
outputs) that include the following elements:

1. Material components These include infrastructure, computers and high speed internet
networks.

2. Software: These iclude information management systems, which are internet based
systems providing management, and folony for the individual learner concerning the
access to computers, how to use them, enabling the learner to use the educational
services, managing eduimnal content. Information management systems assume the
following functions:

Recording learner's data.

Scheduling courses and educational plans.
Learners access to learning material.
Assessment and test.

Communication between learners via the useobés
or other forms of communication tools.

Follow-up learners performanee&ontent management systems.
Learning Management Systems are advanced systems controlling
the learning content and may be open of closed.

3. Human resources These include systemamnager, educational designer; these include
system manager, educational designer, and some specialists in different forms of graphic,
programming, quality control and support technicians.

Regulations and rules:

These include assessment methods studetgitsdance publication and quotation rights
individuals and information privacy, credentials (Abdel Majed, 2009).

Thus, elearning is systematic method of learning using modern communication technologies
such as computers network, software and audsoialmultimedia, graphics, search engines, e
libraries, egates, whether they are provided via distant learning technologies of provided in the
classroom. The most significant aspect here is that the uséeahing is far beyond the use of
machines, learngtools, and random traditional methods, it is in fact a complete revolution based
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primarily on the revolution in computer technology, software and communication. This

integration is no a mere arithmetic issue, it is more concerned with doubling thedgatai@and

scientific production in the least time, with the least cost and the most effective means possible.

Such approach emphasizes the integrated perspectideariéng system and its mutual

relations with other forms of systemslearning plays vital role in transforming traditional

education to the modern world, a world relying on modernization innovation, promotion of

educational outcomes to keep abreast with economic development plans, work force market, and
consistent at the sametimewitht udent 6 s needs, modern devel opment
in general (Moussa, 2009).

Mobile learning

The term mobile indicates mobility in language dictionaries The concept of mobile or
distributed learning can be traced back to the 1980s wHanwiger used the term "distributed
computerization " indicating the increasing use of computers in the various domains. People
engaging in a computerized electronic environment means that everything is computerized, and
digital processing has entereclfiomains. The use of computerization is no longer limited to
computers conventional uses, which consist of CPV, Keyboard and screen, most computers are
operating using microchips, and this includes devices used in education, starting from
conventionapersonal computers to digital cameras, adek reading devices, which in future
(Khamis, 2010).

Mobile learning is a form of combinational learning which consists of a combinatien of e
learning and teacher's instruction. In this form of leaninglestts gets the available learning
material and multimedia on the Internet and the teacher directs him to related information and
required tasks. Mobile learning is based on the constructive approach in learning via the use of
discussion, constructive lgang activities and listening to lectures thought the available
communication channels. Therefore, both teachers and students need to understand the complex
relationships, cognitive tasks and learner's sdo@mhotional attributes to be able to createéaloc
educational environment that have positive effects on individual students (Attewell, 2005).
Mobile learning is an electronic educational system based on wire and wireless communication
channels, and it enables the learner to access to the learnim@ainiatures and seminar

anywhere and whenever he desires, and without the need to be in classroom. Vavauigplasd
(cited in Dahshan, 2010)proposed three methods to enhance the effectiveness of mobile
learning:

To use time as effectively aossible.
To liberate learners from spatial constraints.
To address other life domains.

Such contexts create in turn new educational environments in the context of settings
based mainly on cooperative learning, facilitating information exchange anaktransf
between learners from one side and lecturers or the others. It was argued that mobile
learning is the use of mobile devices in teaching learning, training, learning task
management, homework and assignments management and other educational domains.
Mobile learning is accessible to the majority of students, it is easy to use and can be used
in any mobile electronic device. In sum, mobile learning is not just an extension of e
learning. (Behia, 2010).

The added value provided mobile learning to the legrteaching process includes two domains:

1. Cognitive, represented by mastering reading, writing mathematic and research skills.
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2. Educational, represented by changing behavior, and the acquisition of life skills and
learning motivation.

Thus, it can be sdithat mobile learning is a true feasible interpretation for distant learning
philosophy based on expanding learning opportunities for all individuals seeking to learn,
reducing the economic cost for learning compared to traditional forms of educatiistaas
learning philosophy emphasizes the rights of all individuals to capture all available learning
opportunities without any form of spatial or temporal Constraints. In distant learning
environments, the learner is able to continue his learning atmigpace, and based on his
previous experiences and skills.

Distant learning has been very successful in providing an educational service compatible with the
needs of all students needing such an educational opportunity, and it enhanced the notion of self
learning, which all contributes on deeding the cphod educational democracy @raini,

2003).

Second Dimension: Mobile Learning Context and Technologies

Mobile Learning Context:

Designing mobile learning context is not limited on using devices dhdhmmes, but mobile

learning must be an open dynamic system, in which software and technology are fully integrated
with tools, devices and development means so using anding all these elements on objective,
logical and accepted standards to prontiaeflexibility and efficiency of distant learning in

general (Desmond, 2010). Thus, mobile learning context include the following:

Applicable services, which contain teachers' and students' service such as information
services, library, cards and langeagt r ansl ati onéet c.

Integration through web services between content and content applications, within an
applicable frame as it is possible to transfer data, sound, video, graphs, and files and to
dissimilate content using safe management tools.

Delivery seavices, which are used to deliver learning content and learning material via
internet using wireless devices such as mobile phoresjlewireless personal computers
and digital assistant device.

Individual services and these contain teacher's learndradministrator services and the
interaction between these stake holders.

Mobile learning context is similar to learning setting as the individual learner can engage in the
learning environment whenever and wherever he desires. Mobile learning impkessteace of
learning opportunities everywhere and at all times. One cannot see mobile learning, but it is easy
to access learning opportunities using it through mobile or portable devices. Mobile learning
context contain educational entities, variouggigle devices connected using wireless networks

with each other in an open space, a space that provides the learner the opportunity to interact with
such connected entities (Abahshan, 2007). Such entities can be defined as follows:

Laptop, pocket compats, mobile phones; book readers and digital aids.
Wireless technologies such as Bluetooth and=iVi
Doctors used to verify students attendance in different courses.

Mobile learning context sever, learning strategies and database, as the server neinagkes
resources while strategies support students' understanding through interaction, feedback and
analyzings t u d megpanses to questions posed, analyzing their responses in group discussion
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and providing them with needed information. As for thalase, it stores all data concerning
electronic devices, user and interaction between both of them.

Mobile Learning Technologies

1.

| Pod Touch: Portable media player which enables users to upload mesigks,

images and videos, | pod contains addbesxk, calendar, storage, devicefomks

reader, information and files exchange, projects collaboration between learners and
lectures recording, high cost of such technology is the main reason hindering the
accessibility by all students for such techngldgurthermore, it only provides oigvay
communication, thus no interaction is possible using it. Finally, | Pod has a limited
screen.

MP3 Player. To download music, audio files, and to listen to audio lectures. MP3
contains movable parts as opposed tdsCiDprovides high quality sounds, but cannot be
used in interactive settings between teachers and students or between individual students.
PersonalDigital Assistant A devices carried in hand or can be put in pocket. It

combines between computerizati@md internet access, and it contains in one system
networks, reminder, address book, productive tools Bluetooth anuhdvie technology.

It is equipped with a special pen, and uses sounds, videos and flash films as players. It is
able to show documentsic provides users the opportunity to access internet, web
contents and text message. It can be used for complete storage application, and contains a
clear, easy to read screen. It combines computerization applications and Communication
tools in one deviceData can be entered using keyboard, or other technologies. The main
disadvantage of such technology is that it is bigger than other mobile devices, and has
limited capacity to enter-mail without the use of other entry technologies.

USB Drive: A completedevice for data storage. It is a small portable engine compatible
with all modern computers. It can store huge numbers of lectures, seminars, courses,
projects, audio files and videos. It can be used to transfer files from home to school, and
vice versaOne of its main disadvantages is that it is used only for storage purposes.
E-Book Reader It is used to read texts, and can be used to read hundredsooks,
newspaper and journals. It searches complete texts, easy to find students can use it to
download textual learning materiakneaterials, and textbook and to conduct research. It
contains a clear, big screen to facilitate reading, even in dark places. In contains
phosphoric digital signals, allowing users to read texts showed on screen. The main
disadvantage is that its uses are limited to readingo&s and has a limited computer
capacity.

Smart Phone A devices that combines between cell phones applications, a camera,
personal digital assistant, MP3 player, and access to internet. Studestsauisghone to
download sounds, video clips, and audio lectures. Students can switch on sounds, video
clips, movies, flash, while showing and editing text documents and accessits g

sending textual and immediate messages. Smart phones can also foe cemplete

storage applications, interactive learning, and international cooperation. Smart phones
combine the applications of communication, and computerization within one integrated
system. Nineties, the major disadvantage in smart phones isdbatdtns a small

screen, making surfing the internet and reading texts hard. Furthermore, the keyboard of
smart phones is small and difficult to use, text entry is hard task and is expensive
compared to other computer applications (Salim, 2006).

Cellular Phone Cellular phones are used in SMS and MMS messages to send and
receive visual, audio, cartoons, colored, normal, short text and WAP messages. Wireless
application protocol is an international standard containing specific communication rules
and measws. Such rules and measures were agreed upon by a group of companies, and
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it helps users in accessing internet using wireless channels via the use of portable micro
wireless devices such as mobile phones, and personal digital assistants. Such
technologicabpplications can be used imwils, pocket computers, and smart phones. It

can also provide radio packages services, a new technology allowing mobile phones
access to the internet with hyper speed, while users can also receive data, and files, store,
retrieve and exchange them using wireless channels.

8. Ultra Mobiles: Students use ultra mobile to download sounds, videos, audio lectures,
surfing internet, sendingmails, text message, entering web and other communication
channels and networks applications.

9. General Packet Radio Service§GPRS): A modern technology allowing mobile phones
to access the internet with hyper velocity and the possibility to receive data, files, store
and retrieve them using wireless channels.

10. Communication, Bluetooth and WiFi: such application is used to do scientific
experiences, research, interactive learning and international cooperation. The main
disadvantage of such application is high compared to other computers.

11. Laptop Table: Laptop table is a functional device contagmBluetooth, W4 Fi and
internet application. The main advantage of such application is the ability to transfer
sound effects, identifying line, surfing the internet, and transferring video clips and audio
lectures, sending-mails, and immediate and taxessage, entry registration to websites
at home and school. This facilities interactive learning conducting scientific studies and
research international experiments and international cooperation. As for the disadvantage
of laptop table, it can be summaatkin high cast, difficult to carry while moving from
one location to other and cannot be used while traveling.

12. Learning Mobile Author : A program that helps teachers and supervisors in uploading
their learning material without referring to programmergtSapplication contains a
simple approach to upload interactive content combined with sounds, videos and text in
different languages.

13. There are other computer devices, such as scanners and storage media via USB, digital
video players, digital goggles tharesent information from wireless computers.

Third Dimension: Mobile Learning Characteristics, Advantages & Benefits

Mobile Learning Characteristics

Communication technology is one of the leading scientific fields nowadays. Most technological
applicatiors such as using the internet computer software, internet and mobile phones include
most activities and domains individuals and organizations engage in, as they have the potentials
to achieve two major functions

Expanding the possibility to access any pietmformation.

Computer applications are active tools to develop individuals' mental cognitive, performance
and attitudinal abilities (Arafat, 2010).

The use of dearning technology has increased widely in education, and these uses have taken
many formssuch as mobile learning, which is an extension of distant learning. As this form of
learning is fairly modern, and due to its significance, several studies addressed it, including

Mobile teaching: The future of learning in your hand.
Mobile learning: Thanext generation of learning.
Technologies: Transforming the future of learning.
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Literature Review in Mobile Learning.

Several international scientific conference have been organized (Awad, 2007) addressing the
concept of mobile learning. These confereridestified the following characteristics for mobile
learning:

Mobility : The transformability of learning away from a fixed point, without any spatial and
temporal limitations, away from traditional classroom environment.

Adaptability : The individual learners is given adequate freedom and his abilities and desires
are respected when interacting with all educational community members and without the
need to site in front of computers screen is specific time in predetermined locations.

Freedom The individual learner is given adequate freedom in and out educational
organizations.

Interaction and Collaboration: Students interact and collaboration with each other and with
teachers.

Access The students can access learning material wheaadewherever they arEasy to
travel with educational devices due to their small size.

Advantage of Mobile Learning (Dahshan and Yunis, 2009)

One form of earning based mailing on the notion of assimilating learning, the mobility of it
beyond spatialrad temporal limitations.

Providing a deeper concept of what is described as achieving the best results anyplace and in
anytime.

Transforming from learning based on specific time and location to a concept of learning
accessed anyplace and at anytime.

The alility to deliver audio, visual and text material in distant learning forms.
Controlling learner's conscious response and information flow.

Providing the opportunity of social, interactive, and networking learning.

Saving time and cost for learners.

Velocity of storage and operating efficiency.

Cleaners of audio, visual presentations, and scientific designs, figures and charts.

Benefits of Mobile Learning:

In addition to the characteristics provided previously, Corbel and Valdes (2009) proposed the
following benefits for mobile learning:

More focus on learners and the ability to meet their needs.

Supporting students with high competence in using technological devices.
Supporting student's special needs.

Learning material can be accessed anywhere and at anytim

Facilitating cooperation between learners.

Reducing cultural constraints between students and teachers via the use of different
communication channels.

Depending on more numbers of laptop compared to PC's.
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Using styles pen in writing in educational d=g makes learning easier compared to using
keyboard.

Texts cut and paste applications via the useroa#s, personal digital assistant antia-red
are more effective procedure to do such applications.

Engaging youth learners in different learning apyioities via the use of games and other
interesting learning activities.

Bridging the digital gap as mobile devices are cheaper than PC's.

Mobile learning is one approach that depends on the use of various integrated learning
activities.

Mobile learningcan supplement and support learning process.

Mobile learning provides some learning activities such as games and stimulation.

Maps and schemes can be drawn directlyn@rocomputerscreen using software.

Mobile learning helps students built their owdeo clips libraries in specific school subject.
Actual learning environment is what mobile learning uses in providing learning opportunities.

Fourth Dimension: Similarities and Difference
between Mobile Learning and e-learning

The different between readj books paper and surfing the internet is in the way to access
information, and the difference between mobile learning dedming lies in the way learners
access the learning information. But, the technological development, the current status, and the
transformation from using wire communication channels to wireless communication channels
have resulted in the emergence of similarities and difference betweamag and mobile

learning.

Similarities:
Each of them needs an infrastructure and a widenaanity base in dealing with wire and
wireless electronic computer technologies.

Each of them needs a high cast technological system.

Both provide students with digital literacy focusing on information processing.
Students are focus of learning proceskdth models (SelfLearning).

Students in both learning models can access and surf the internet.

Both learning models allow communication between individual students and between
students and teachers anywhere arahgttimefrom one hand, and communicatiwith
local and international on the other via the use-wfadls and text message.

The learning content in both learning models is delivered in the form of texts, images and
video clips.

Both learning models depend on developing problem solving aativa ¢hinking skills
among students.

Both learning models are capable of providing learning opportunities to many students.
Learning material can be updated continuously in both learning models.
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Differences:

E-learninguse fixed, wire devices such as R®st mobile learning uses wireless
communication devices such as cell and smart phariesycomputerand personal digital
assistants.

In e-learning, access to the internet is achieved the available telephone service, while mobile
learning uses IR wherceessing the internet anywhere at any time.

In e-learning, messages are exchanged via the internet while MMS and SMS messages are
used to exchange information between users.

In elearning, it is difficult to transfer books and files between individuahkea:; while in
mobile learning, Bluetooth and IR technologies are used to exchange books and files among
learners.

Storage applications used idearning are more effective than ones used in mobile learning.

Communication channels used itearning have low protection levels as learners use more
than one device, while mobile learning provides users with more protection as learners use
their own devices to connect with others.

It is hard to pass devices thgiulearners in4earning while these devices are easy to pass
between learners in mobile learning.
Fifth Dimension: Challenges Hindering Implementation of Mobile Learning

The benefits and advantages of mobile learning are countless, but some challefmdisehi
implementation of such learning mode&ajem 2006; Abdullah, 2009) list some of them:

Technological Challenges:
Printing and distribution rights for learning materials.
The available of required devices and potential to meet the rapid floioahation.

Battery short virtual age, small screen and keyboards used in mobile learning
applications.

Low storage capacity.

Continuous advances in mobile learning applications. Thus, keeping abreast with them is
a hard task.

Educational challenges:

Learring process assessment in and out of traditional classroom.
Cheating in learning process.

Digital gap between different students using mobile learning applications.

How to support learning process by using various courses containing different learning
conents.

Designing and preparing educational curricula.

Mobile learning position towards learning and teaching theories.
Academic and personal disorders among some students.
Technological gap between individual students.

Some students may develop an isolasittéude.
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Cartoons are hard to use in mobile learning.

Both teachers and students need adequate training on the use of mobile learning
applications.

General Challenges:
High cost for some mobile learning devices.
Needs a weltlefined strategy.
Differences betweentlearning and mobile learning conceptualizations.
Geographical boundaries.
Some learning materials may need editing using various forms.
Some students may use mobile learning applications out of context.
Easy to breach.
More vulnerableand less endurance compared to PC's.
Needs an infrastructure, wireless networks and modern devices.

Some security breaches for wire and wireless networks.

Conclusions

Education is a social philosophy immortal messages a way of life. Religious and heavenly
messages have called all people to learn, and education is one of national demands, and is a basic
element in human rights legislation, the equality between all humans, a call for all democratic
systems, as education plays a vital role in human develdpiegby educational policy makers,

and as education is the most effective way to achieve more development, it is a must to connect
education and integrate it with the electronic evolution to be more capable of observing future
sciences, and to be ableadapt with current technologies, education ability to innovate,

creativity and production.

Recommendations
Based on this literature review, the researcher recommends the following:

Reconsidering educational programs and curricula to be more able to tigsoomcepts of
technological and electronic revolution, integrate them in classroom.

e-learning is one of the demands for all educational communities world wild, but high cost
and complexity are one of the obstacles hindering the implementatideahimg and
mobile learning in educational setting.

More emphasize must be put on the importance of mobile learning and its uses in education,
as it serves many community populations with any spatial and temporal limitations.

Stressing the significance ofing learning technology in teaching sidg-side with
information technology.

Entering information and communication technology era require adequate infrastructure and
full understanding of all technological concepts.

Good teaching provided at the righh& by an effective teacher resufisaaquality
educational outcome.

Persuading all people in community that change and development are a must.
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Edi t or 0Avarty of éactors need to be considered for planned changes to be effective. This study
determines the impact of positive and negative influences that impact the adoption of online learning.

A case study to understand the influences of
motivation, resistance to change, and computer self-efficacy
on faculty intention to use online technology

Rui-Ting Huang and M. Khata Jabor
Malaysia

Abstract

In online educatiorglthoughthere arevumerousonline learning studieselativelylittle attention

has beenpaid tofaculty intention to usenline technologylt is shown thaan instructocanplay

an important role in the effectivenaemsd efficiency of online learninghe primary purpose of

this study igo understandhe influences of motivation, resistance to change, and computer self
efficacy on facultyintention to use online technologypdfurther improve the quality of online
education

Keywords: computer selefficacy, motivation, online education, resistance to change

Introduction

Due to the growing trend in online learning, many colleges havé apenof moneyand timein

developing new online learning system in order to provide learners with a convenient and flexible

learning channel (Hogan & McKnight, 2007). Nevertheless, the implementation of new online
learningtechnology just like the orgaizational change, is not easy to most institutions and

organizations (Gibson, Harris & Colaric, 2008). The sequential barriers in change are often

inevitable and difficult (Davidson, 1999; Long & Spurlock, 2008), mainly because it is highly
associatedwit peopl eds attitude toward cYaaDgkg&s (Schnei
VanDick, 2009).

Althoughthere areaumerouonline learning studiedittle attention habeenpaid tofaculty

usage obnline technologs (Park, Lee& Cheong, 2007; WangW&ang, 2009)A recent study

by Allen andSeamar{2009)revealed thafiChief academic officers report a slight decrease in

faculty acceptance of online instruction, a surprise given the increase in student demand for

courses and prograim§.12) Moreover,Oncu, Delialioglu, and Brown (2008aveindicated

that Awhile there is more technology in classroc
are integrated i Inadditiomantsidsuesi related to matigatioh, gampudej .
self-efficacy, training and technical supports, it is indicated that one of the main reasons that

directly influence faculty intention to use online technology could be closely connected with

faculty resistance to chan@fduang &Hsia 2009). It has been showmatan instructocould be

closely linked tahe effectivenesand efficiency of online learning. In order to minimfagulty

resistance tehangeand maximizdearningeffectiveness and efficienciy is necessary that

professionals and practitionarsonlineeducation fieldsshouldp ay mor e attenti on to
acceptance and usage of online technol@gnsequentlythe primary purpose of this studytas

understandhe influences of motivation, resistance to change, and computeffssdty on

faculty intention to use online technology
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Literature Review and Hypothesis Development

Perceived Usefulness

It is foundthatuser®perceived usefulneswhichis viewed as an extrinsic motivatiam

information technologylT) studies(Davis, Bagozzi, &Varshaw,1992) couldplay a key role in

new tehnologyusaggBhattacherjee, 2001a; Bhattacherjee, 2001b; Davis, 1989; Davis, Bagozzi,

& Warshaw, 1989)According toTechnology Acceptance Model (TAMhe gerceived

useful ness i s de fvhich pkrsom beliefies tha usithgeagoartecdar tystem

woul d enhance his or her | tissuggestefitbat sreams@® 6 ( Davi ¢
perceived usefulness toward an IT syssdmould beone of the influentiatomponentshat affect

IT usage (Duis, 1989; Daviet al, 1989).Several studieshaveeveal ed t hat wuserso p
usefulness toward an IT syst@ouldhave a positive effect on IT acceptance and usage

(Bhattacherjee, 2001a; Bhattacherjee, 2001b; Davis, 1989). In online learning d@ntaitsge
instructorodos perceived usefulness toward the onl
which a teacher believes that using online learning technology would enhance his or her teaching
performance (Davis, 1989). Recerkarning stidies by Gibson et al., (2008) and Park et al.,

(2007)haveindicatedthat the perceived usefulnessuldhavea posi ti ve influence o
intent to use online learning technoloyyalker and Johnson (2008ave signifiedhat the

perceived usefaesscouldbep osi ti vely related to col-lege instr.
enhanced instruction. However, Yuen and Ma (20@&ratedthat the perceived usefulness

didnét exert influence on instrundheanine 8 i ntent t c

educatiorenvironment, it idikely thatteachersith higher level operceived usefulnessuld
have betteintention to use online technolaggased on previous study suggestjdhss, this
study proposes the following hypothesis.

H1: The perceied usefulness has a positive influencdamulty intention to use online
technology.

Resistance to Change

ltisindicatedthatsier s & r e s i scould beone of thepossitheainirgnees in
implementing the new information technologyinistitutions and organizations (Cooper & Zmud,
1990; Gong, Xu& Yu, 2004; Joshi, 1991; Kwahk & Lee, 20081 Acommecestudy by At

Somali, Gholami and Clegg (20083asi ndi cat e d trdsistance tochangeubares 6

a negativanfluence orthar attitude towards using online bankirg@everal T studieshavealso
indicatedt hat user sdé roouddibslinkedhoé Dol ghaongéhe usersd ac
usage of new information technology, lalgo tothe successful implementation of new
information technology (Kim & Kankanhalli, 2009; Manzoni & Angehrn, 1997; Nov & Ye,
2008).In addition, another recent study by Huang Bisih (2009) has shown that faculty
resistance to change could be one of the key hindrances to implement thasedhstruction.

In online education domains, it is possible that faculty with higher level of resistance to change
could have lesmtention to use online technologiccordingly, it is critical thatiseréresistance

to changeshould be worthy of further disssion in this study, antthe following hypothesigs
proposed by this study.

H2: The resistance to change has a negative influentazolty intention to use online
technology.

Computer Self-Efficacy

The computer sekfficacy,whichrefest o fianfuoddmeneds capability to
(Compeau & Higgins, 1995, p. 192 derived from the definition of se#fficacy from Bandura

(1986). According to Bandura (1986), the sfficacyisd e f i ned as fApeopl eds | udoc
their capabilities to omnize and execute courses of action required to attain designated types of
performances. It is concerned not with the skills one has but with the judgements of what one can
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A A

do with whatever skill s one-efficacy,predthee sd66 (p. 391)
influential variables in the IT studidsasbeei ound t o be positively associ
intent to use online Il earning technology (Gong e
system usage (Compeau & Higgins, 1995; Igbaria & N#£95). Moreover, several studieave

signified that the computer seadfficacycouldp | ay a key rol e in minimizing
technology adoption (Coffin & Maclintyre, 1999; Ellen, Bearden & Sharma, 1991; Hasan, 2003;

Hasan, 2006)Based on prewus studysuggestionsaccordingly this study proposes the

following hypotheses.

H3: The computer sekfficacy has a positive influence €aculty intention to use online
technology.

H4: The computer selfficacy has a negative influence on facultgstance to change. That
is, faculty with better computer se#fficacyis very likely tohave less resistance to
change.

Technical and Training Supports

The organizational supports such as technical and training suppeeseceived intensive

attention inpreviousIT studies not only because organizational suppodasld behighly

associated with user sd adGQGyampahd Salamf2004),cbutaldoe c hnol o ¢
because sufficient organizational suppedsldhelp organizationsuccessfully implementrzew

IT system (Igbaria, Guimarae& Davis, 1995) An early study byAmoakoGyampah and Salam

(2004)has revealethat training supportsouldbep os i t i vely rel ated to users
usefulnesaind acceptance of an IT systefnother recent study byagni and Pennarola (2008)

hasshowt hat the organizational supports exerted a
usefulnessMoreover, with particular respect to the connection betweganizational support

and computer sekfficacy, mixed results have been found in previous IT studies. In more detail,

some studies indicatedpositiveassociatiorbetween organizational support and computer self

efficacy (Scott& Walczak 2009 Igbaria& Ivari, 1995) whereas others revealtdt: ngative

relationship between organizational support and computeeffielhicy (Compeau & Higgins,

1995; McFarland & Hamilton, 2006Based on previous studies, it is likely thethnical
suppors,whichrefertoiavai | abil ity of nsweeuserquéstioaseegardngr sonnel
IT usage, troubleshoot emergent problems during actual usage, and provide instructional and/or

handon support to users bef o&dlikraeh2008¢.dl) tonldy usageo
have a positive influence ofaculty computer sekefficacy, andtraining suppodcouldhave a

positive influence omaculty perceived usefulnes8ccordingly, this study proposes the following

hypotheses.

H5: The technical support has a positive influencéacanlty computer selefficacy.
H6: The training support has a positive influencdamulty perceived usefulness.

To summarizeit has been showthatfaculty perceived usefulness, resistance to change,
computer selefficacyandorganizational supports could besely connected witfaculty
intention to use online technology. Therefdrased on previous study suggestidhis, study
proposes the following theoretical framework (Begure 1).
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Figure 1. Research Framework of This Study

Research Methodology

Data Collection

Facultymembers fromwo colleges in Taiwatook part in this study, antié participatiorof this
study was voluntary. fle surveywasdelivered to fulltime instructors via the Teaching
Evaluation Center at both colleges. Instructors could choose eitb@mmetethe paper survey
or finish thequestionnairerie online survey website of Teaching Evaluation Cefitee.
participants were asked to finish the online survey or to return the paper survey to Teaching
Evaluation Center at both colleges within two wedltge totalnumber of usabland complete
surveyswas169

Instrumentation

With regardtot he measur ement of t he i nfactltyintentiomto s 6
use online technologgevenitems were adopted from studies by Davis (1989) an&Rokiu

and Martinez (2006}-urthermore, with respect to the measurement of facesigtance to
change computer selefficacy beliefs, and technicalipports fouritemsof measuring faculty
resistance to change were adopted from the study{3oAlaliet al. 009) fouritemsof
measuring facultgomputer selefficacybeliefswere adopted from the study by Roca et al.
(2006) and hree item®f measuringechnical supports were adopted from the study by
Bhattacherjee and Hikmet (2008)nally, thisstudyused seldesigned item& measuréraining
suppors and demographic variables

Data Analysis and Results

Examination of measurement scale

Due to the limitation of small sample sjteis suggested that theartial Least Squares (PLS)
analysisshould be more suitable for this study in ordecdaduct a confirmatory factor analysis
(CFA) (Fornell & Bookstein, 1982)
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Table 1

Factor Loadings, Average Variance Extracted, Cronbach Alpha
and Composite Reliability of Each Construct

Item PU |RTC |CSE| IT | TS | TRS

PU1 Using online learning technology provided by my university coulg o
improve my teaching performance )
PU2 Using online learning technology provided by my university coulg %5
enhance my teaching effectiveness )
PU3 Using onlinelearning technology provided by my university could 92
make teaching easier )
PU41 found the online learning technology to be useful to me in my 90
teaching )
RTC1 | am not interested in new online learning technological 82
developments '
RTC2 | feel uncomfortable in changing my current teaching methods 90
using online learning technology for my teaching works '
RTC3 | am not interested to use online learning technology for my 91
teaching works '
RTC4 | am not used to usingnline learning technology for my teaching 89
works '
CSE11 could complete my teaching works using the online learning 67
technology if I had never used a system like it before )
CSE21 could complete my teaching works using the online learning 86
technology if I had only the technology manuals for reference )
CSE3I could complete my teaching works using the online learning

; . - .81
technology if | had seen someone else using it before trying it myself
CSE41 could complete my teachingorks using the online learning 82
technology if | had just the builh-help facility for assistance ’
IT1 I will use online learning technology for my teaching works in the %5
future ’
IT2 I intend to regularly use online learning technologyniynteaching %
works ’
IT3 | would recommend to other teachers to use online learning o1
technology in teaching works ’
TS1IT support staff is responsive to my teaching needs .93
TS2IT support staff is competent in providing the@rvices 94
TS3I find it easy to interact effectively with the IT support staff 93
concerning my problems :
TRS1 My college provides teachers with sufficient training supports fa 89
the usage of online learning technology )
TRSZ2Thetrainings provided by my college are beneficial for my teach 89
works .
TRS3The training contents are satisfactory 94
TRS4 Overall, my college provides teachers with adequate and suffic o
trainings for using online learning technology. )
Average Variance Extracted(AVE) 87 | .78 | 63 | .88 | .88 | .84
Composite Reliability (CR) 9% | 93 | .87 | .95 | .95 | .95
Cronbach Alpha 9 | 90 | .80 | .93 | .93 | .93
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As shown inTable 1, excepthe factor loading o0€SE1=67, factor loadings of the other items,
Cronbachalphaand composite reliabilitfCR) of each construct all indicatesdtisfactory internal
consistencyMoreover it was found thatonvergent validityvas satisfactory becautiee average
variance extracted (AVE) of each latent variable was OM&(Fornell & Larcker, 1981Finally,

as shown in th@able 2, correlations of each latent varidbieherindicatedadequate
discriminant validity because the square root of AVE values on the diagonaigigher than
correlation value of the latemariable with the other latent variables (Fornell & Larcker, 1981).

Table 2

The Correlations of Each Latent Variable

PU = perceived usefulness; RTCResistance to Change; CSEomputer Selefficacy;
IT = Intention to Use Online Technology; ESTechnical Support; TRS Training Support;

PU RTC | CSE IT TS TRS
Perceived UsefulnessRU) .933
Resistance to ChangeRTC) -.252 | .883
Computer Seltefficacy (CSE) 303 | -.264 | .793
Intention to Use Online Technology(IT) 672 | -.477 | 499 | .938
Technical Support(TS) 457 | -.171 | 404 | 425 | .938
Training Support (TRS) 516 | -.186 | .404 | 501 | 0.815 | .916

Note: Diagonal elements are the square root of Average Variance Extracted.

The Result and Path Coefficient of the Research Model

Training Perceived
Support - Usefulness
(TRS) (PU) 0.52%%*
0.51*** (t=7.76)
(t=7.85) R2=0.260
Resistance to Behavioral
R2=0.070 Change - 5 Intention

(RTC) -0.27%* BDH

-0.26*** R2=0.616
(t=-3.72) T
Technical Computer
Support - Self-Efficacy (t=4.33)
TS 0.40%* (CSE)
(t=5.18)

R2=0.163

**(p<.01) *** (p<.001)

Figure 2. The result and path coefficient of the research model

Examination of structural model and hypotheses

As shown inFigure2,path coefficients and t values of the structural maudtatedthat all
hypotheses in this study were supporiédvas found that the perceived usefulness, resistance to
change, ad computer seléfficacytogetherexplained 61.6 % of variance in facuibtention to

use online technologyn addition, it was demonstrated that the computeresétfacy only
accounted for 7 % of variance in resistance to change. Last but noit leastshown thate
training supporexplained 26.6 % of variance fiaculty perceived usefulnesandthe technical
supportaccounted for 16.3 % of variancefatulty computer selefficacy.
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Discussions

The primary purpose of this studsasto undersandthe influences of motivation, resistance to
change, and computer selfficacy on faculty intention to use online technologgcording to

the data analysis and results, it has been demonstrated that all hypotheses are supported in this
study. It is faind that theoerceived usefulnesgsa positive influence ofaculty intention to use
online technology. The study resudgnsistent with previous styguggestiongBhattacherjee,
2001a; Bhattacherjee, 2001b; Davis, 1989; Davied, 1989),has indicéedthatfaculty

perceived usefulnespuldbeone of the key determinants ioftention to use online technology
That is, it is revealed that faculperceived usefulnesan extrinsic motivation, could be the most
important factor that directly affects faculty online technology acceptance, rbaicayise the t
value=7.76appeardo be the highesine among variables related to faculty intention to use
online technologysee figure 2)

In addition, it is shown that facultgsistance to chandpas a negative influence on their
intention to use online technology. The study findingasgruous with previous studies (Kim &
Kankanhalli, 2009; Manzoni & Angehrn, 1997; Nov & Y2008) and hasignifiedthatfaculty
resistance to changeuld be closelassociated with thiaculty intention to use online
technology. Specifically speaking, it is possible that faculty members with higher level of
resistance teahangecould have dwerlevel of online technology usage. More noteworthy, it is
demonstrated that tlewmputer selefficacyhascritical influences on faculty intention to use
online technology antesistanceo change. In more detail, the study resultscalerent to
previousresearching workéBall & Levy, 2008; Gong et al., 2004), ahdverevealed that
faculty with higher level oEomputer selefficacycould have a higher level of online technology
usage and lower level oésistancéo change.

Last but not least, wh particular respect to the technical and training supports, the study findings
are consistent with previous study suggestions, and it is indicated that technical support has a
positive influence on faculty computer sefficacy, andhetraining supporhas a positive effect

on faculty perceived usefulness. In other words, it is likely that faculty members with better
technicalsupportscould have more preferable perceived useful(@battacherjee & Hikmet,

2008; Magni & Pennarola, 2008nd faculty mmbers with higher level of technical supports

could have a higher level of computer sfficacy belief§Scott & Walczak, 2009; Igbaria &

Ivari, 1995)

Implications

First, with respect to the extrinsic motivation, it has been demonstrated that thegaercei
usefulness could play the mastportantrole in determining faculty intention to use online
technology, and training supports could be closely and directly linked to faculty perceived
usefulness. The study findings have implied that if facilitatingltsgt members to use online
technology is one of the main goals, educational institutions and organizations could utilize
training supports to facilitate faculty members to further improve their online technology
acceptanceAdditionally, with regard to th faculty computer sekfficacy, it has been shown that
faculty computer seléfficacy could be dselyconnected with faculty resistance to change,
online technology usage, and technical supports. More specifically, it is likely that faculty
members witthigher level of technical supports could have higher level of computezffieticy
beliefs, which intern not only could lead to lower level of resistancbdage but also could
cause higher level of faculty online technology usage. The study reauéisevealed that
sufficient andsatisfactorytechnical supports could be closely associated with improving faculty
online technology acceptance and minimizing resistanchange Finally, with particular

respect to faculty resistance to change, itiesn found that faculty resistance to change could
be one of the key factors that negatively affect faculty online technology accefitaactudy
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finding has suggestethat peoplé s at t i t u d ehotldbbaaerofithe fobabpoigtse
(Schneider, Bef & Guzzo, 1996Van Dijk & VanDick, 2009) mainl becauseesistance to
change andequential barriers in changeeoften inevitable and difficult (Davidson, 1999; Long
& Spurlock, 2008) Although it is shown that improving faculty computer sdffcacy beliefs
could lessen resistancedbangeit only hadittle explanatory powein faculty resistance to
change. Hence, it is meaningful and considerable that future online educatitshfaltber
investigate factors that affect faculty resistancehtangen order to further improve online
learning effectiveness and efficiency.

Limitations and Conclusions

There areaveral limitations in this studyrirst, mainly die to limitations otime andfinancial
resources, this study only gathered data from two colléigessuggested thatifurestudies

should gather the data from the other countries to further verify the generalizablity of the study
findings.In addition, this study only phad into the role of extrinsic motivation in faculty

intention to use online technology. In order to further clarify the influences of extrinsic and
intrinsic motivations on faculty online technology acceptance, it is recommended that
professionals and pettioners in the online education field should incorporate factors of intrinsic
motivation into future studies. Finallwith particular respect to study finding of faculty

resistance to change, it is shown that although facalyputer sefefficacycoud have a

positive and significant influence on faculty resistance to change, it only explains 7% of variance
in faculty resistance to change. Consequently, in order to minimize faculty resistance to change, it
is meaningful that future studies should ffignt probe into factors affecting faculty resistance to
change.

In conclusionthefindingshave not only offered professionals and practitioiretse online
education fieldncrementalinderstandingsbut alsoverified key influences of perceived
usefuhess, resistance to change, and computeefalacy on collegdaculty intention to use
onlinetechnology. More importantly, the studssults havéurther contributed to body of
knowledge inteacherducation field by confirmingey roles of technicahnd training supports in
affecting facultyperceived usefulnesmdcomputer selefficacybeliefs.
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Edi t or 6 Gomputettechnologies provide significant enhancements to presentation of knowledge and
provide interactive simulations of laboratory experiences. Simulations not only save time and cost, they can
identify errors, provide feedback at each step, tutor the student at crucial points in the learning process, and
provide a record of learning events for the instructor.

Exploring Electr &

X
Computer S
Y.B. Gandole

India

pesi Washomngat or y
of t war e

Abstract:

The roles of teachers and students are changimbthere are undoubtedly ways of learning not

yet discovered. However, computer and software techiesotay play a significant rolén

identifying problemsandpresening solutions andgupportingdife-long learning. It is clear that
computerbased edudnal technology has reached the point where many major improvements
can be made, and significant cost reductions can be achieved, in Science education. In science,
full-course lecturéaboratory componesinay replace existing lectutsased courses, andtual
instruments may provide a highly interactive user interface and advanced analysis facilities that
were not deliverable in the conventional methods.

The useifriendly GUI may provide a better scientific picture of the system under test. Moreover,
using distance learning may attract new students and add value to education. Equipping the
laboratories with effective education tools can empower both the disciplines and the students.
Hence, theole of the laboratory course in imparting knowledge incesaffectivenesand it

enables the students to absorb individual science disciplines and addresses real problems. It is
clear that change is necessary because many of the things that we are doing can be done better
with the help of technology.

Although te initial cost may be high, if the right technology is selected continuous improvement
can be achieved with minimal cost. The cost of the development may be reduced further if the
portion of the existing hardware is utilized and integrated with the megististem. If the size and

the complexity of the system increase, organizations and universities may undertake laboratory
developments in partnership with other universities and/or commercial partners

Keywords: Laboratory pract i enaldtiansVirtuaClostmumentation Sof t war e, Si

Introduction

In recent years, electronics the world over has made unprecedented growth in terms of new
technologies, new ideas and principles. The rate of obsolescence of technologies also has been
extremely high. Researets, academicians, industries and the society at large have to work in
unison to meet the challenges of the rapidly growing discipline. The research organizations and
industries that work in this frontier area are in need of highly skilled and scietificented
manpower. This manpower can be available only with flexible, adaptive and progressive training
programs and a cohesive interaction among the research organizations, academicians and
industries.

Laboratory activities must be designedtoengédgesient sé mi nds, so that st u
skill and confidence in their:

A Measurement of physical quantities with appropriate accuracy.
A Recognition of factors that could affect the reliability of their measurements.
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A Manipulations of materials, apparattsols, and measuring instruments.
A Clear descriptions of their observations and measurements

A Representation of information in appropriate verbal, pictorial, graphical, and
mathematical terms

A Inference and reasoning from their observations

A Ability to rationally defend their conclusions and predictions

A Effective and valued participation with their peers and their teacher in a cooperative
intellectual enterprise

A Articulate reporting of observations, conclusions, and predictions in formats ranging from

A Informal discussion to a formal laboratory report

A Ability to recognize those questions that can be investigated through experiment and to
plan carries out, evaluate, and report on such experiments.

Laboratory work is essential in the study of electroridsctonics is a laboratorbased course
designed to expose students to basic analog and digital devices and c8tudents are
encouraged to discover concepts through laboratory experiences and apply their knowledge to
problems and projects.

Laboratory vork should aim to encourage students to gain

Manipulative skills

> >

Observational skills

>\

The ability to interpret experimental data
The ability to plan experiments
Interest in the subject

Enjoyment of the subject

L > >

A A feeling of reality for the phenomena talkaidout in theory

The laboratory experiments should help students master basic electronics concepts, should help
students understand the role of direct observation in electronics and to distinguish between
inferences based on theory and the outcomes of iengras.

Theory and research suggest that meaningful learning is possible in laboratory activities if all
students are provided with opportunities to manipulate equipment and materials while working
cooperatively with peers in an environment in which theyfieee to pursue solutions to problems

that interest them. Effective and appropriate experimentation is often seen as a highly significant
component of an undergraduate science based curriculum. Third level institutions are under
pressure to keep up tate with commercial advances and technology; so that students graduating
from their courses have the necessary skills to operate in a competitive business environment [1].
However indications are that due to the high cost involved in upgrade and maiatehanc
equipment, that there has been a decline in the emphasis placed on experimentation in
engineering courses in recent decades [2]. Institutions attract new students to their courses by
making them interesting, comprehensive and relevant to industpiédajons and the majority

of graduates either continue within academia or take up employment in their chosen discipline. In
both, research and industrial applications, it is commonplace to use a computer for data
acquisition. Students that have not gdieeperience in automated systems during their course
work are disadvantaged both in acquiring and performing the duties required. Virtual
instrumentation can help not only the students but the faculties themselves by recreating the
equivalent of very expesive conventional laboratory equipment quite cheaply [3]. Through the
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use of a Data Acquisition (DAQ) tools, students can record relevant data from the experiments in
real time. This allows students to concentrate on the concepts and details of expesdifemid

not get distracted by the process of data recording. Animations, images and video clips can also
be embedded within the virtual instrument which engage students and give them real world
examples that relate to their coursework. Students cagbihgain not only a better

understanding of what they are doing but why they are doing it [3].

One of the recurring advantages attributed to using computers in the classroom is that of more
positive student attitudes [g]7]. Using computers in a claggm is believed to lead to more

positive attitudes in students, because computers can do so many new things so quickly, so
carefully, and because many students prefer using computers. There is little research, however, to
support such claims. The limitedsearch available suggests that computers can lead to more
positive attitudes in some groups of students (males, younger students). Although the importance
of handson labs to the science curriculum cannot be denied, [19], cites several advantages of
compuer simulations compared to laboratory activities. First, there appear to be important
pedagogical advantages of using computer simulations in the classroom. Second, the purchase,
maintenance, and update of lab equipment is often more expensive thanerdmpdivare and
software. Also, there is no concern for students' physical safety in this learning environment. [36],
discuss the instructional use and sequencing of computer simulation and its effect on students'
cognitive processes. The sequence in whgaing occurs influences the stability of cognitive
structures [4]. New knowledge is made meaningful by relating it to prior knowledge and
optimization of prior knowledge is done through sequencing. According to [20], simulations used
prior to formal irstruction build intuition and alert the student to the overall nature of the process.
When used after formal instruction, the program offers the student an opportunity to apply the
learned material.

There is evidence that simulations enhance studentdepraolving skills by giving them an
opportunity to practice and refine their higleeder thinking strategies [29]. Computer

simulations were found to be very effective in stimulating environmental problem solving by
community college students [18]. Inrfiaular, computer simulation exercises based on the

guided discovery learning theory can be designed to provide motivation, expose misconceptions
and areas of knowledge deficiency, integrate information, and enhance transfer of learning [27].
In three stdies, students using the guided version of computer simulation surpassed unguided
students on tests of scientific thinking and a test of critical thinking [35]. As a result of
implementing properly designed simulation activities, the role of the teachegehfrom a mere
transmitter of information to a facilitator of higherder thinking skills [38]. According to [27],
simulations are seen as a powerful tool to teach not only the content but also thinking or
reasoning skills that are necessary to soteblems in the real world.

The Experimental Design

At first the investigator has diagnose the | earrt
the help of diagnostic test. An achievement test was developed (covering theoretical aspects of
theseexperiments) for examining change in the level of knowledge in Electronics (theory

concepts).

The competency of performing the experiment was examined with the help of competency test on
spot observation of student (Checklist), while performing the expetiritheir change in attitude

was reflected with the help of an attitude scale to be given before and after learning with the help
of proposed Computer software support.
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Learner6s opinion about Computer software suppor
of opinion scale, developed by the investigator.

In the conventional laboratory, the students were given a lab manual which they had to read prior
to starting the laboratory. From survey results, students often found it difficult with this method to
understand whahey had to do or how to find the result. The introduction of a virtual instrument
for the laboratory experiments allowed the possibility of guiding the student through the

operation of the experimental apparatus and the collection of the requiredhdatastlten

experiments for which computer software were developed were used to aid the learning process.

The investigator developed the software using fAr
modules were developed using Visual Basic 6.0, Visual Gtitisim-8 , LAB-VIEW-9 and

SPICE programming language in Wind@@07environment. It provides multimedia

presentation platform to attract the sense of learner for easy and happy learning. The investigator

had seen that the frames were unambiguous, bingblesand straightforward. The dethihme

design is given in thEig 1(ag). An associated instrumentation, have been piloted with over 150
undergraduate Electronics science students affiliated to Sant Gadge Baba Amravati University,

Amravati. The desigof the Computer Software for each of these experiments was divided along
pedagogical lines into three sections which are presented consecutively to the students:

1. Introduction

In this section, the students were given an overview of the experiment tddxtalen,
an animation showing how it worked, what was being measured and how it related to real
applications.

2. Procedure and Data logging

In this part of the experiment students perform the experiment and see the data logged and
graphed on the PC as thenogress though the experiment.

3. Theory and Calculations

In this section, the students work through their calculations manually and calculate the
result being sought from the experiment. They then enter their own values into the
computer and receive immiate feedback of how these compare to the automatically
calculated values from the Virtual Instrumentation and simulation techniques.

Result and discussion

Software Tryout

The questionnaire has been designed by investigator to evaluate the qualitypofecsuftware
program. This questionnaire contains 13 statements refer to the technical aspects of the software.
Their aim was to evaluate its technical adequacy to the learning objectives of the program. They
deal mainly with questions related to the g structure of the product navigation, interactivity,
design and other aspects that can favour or hinder the learning process. Overall 27 statements
refer to curricular design aspects, usefulness and intend to evaluate the integration capacity of the
program in the learning process of an electronics practical.
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Responses of students were in fpa@int scale. The 45 students, offering electronics subject at

B.Sc. level were selected randomly for this piloting. The students were divided into three batches.
Initially the investigator dmonstrated the each module of the software using LAN for each batch
and they asked to operate the each module of the software freely. Finally the questionnaire was
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students who respond either 4 or 5 were grouped together which indicated the good quality of
computer software. On the other hand the students who respeitigler 3, 2 or 1 are grouped
together which indicated the poor quality of software and requires modifications. It was later on
converted into percentage. The consolidated list of percexfagevery statement was given in

Tablel.
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Table 1
Analysis of computer software tryout
ltem % of % of
no Statement positive negative
response response

A Technicalinstructive Adaptation :Interface Design (Screen design)

1 The quqntlty of polour on screen is adequate for the so 84.44 % 15.56 %
information contained

2 The quantity of the images is adequate for the sort of informg 77 78 % 22 22 0
contained

3 The sqund quality level is adequate for the sort of informa 7111 % 28.89 %
transmitted

4 The quantity of graphlcs and imagesaequate for the sort ¢ 8222 0% 17.78 %
information transmitted

5 _The resqlutlon of graphlc and images is adequate for the s 82 22 % 17.78 %
information transmitted

6 The text presentation on screen is a}dequate; for the inform 97.78 % 2920
transmitted Access and control of the information

7 The student has control over different parameters of presen 82 22 % 17.78 %
(colour, sound level, etc.)

8 The program facilitates the paper printing of selected informa 95.56 % 4.44 %
by thestudent

9 The program facilitates the navigation through the contents 88.89 % 11.11 %

10 The program gives the student the possibility of modifying 84.44 % 15.56 %
information contained.

11 | The !nteracuon tools (buttons, mencpmmands) facilitate th 86.67 % 13.33 %
learning process

12 | The program, in general, is easy to use 88.89 % 11.11 %

13 | Itis easy for the student to learn how to use the program 88.89 % 11.11 %

14 | The running of the program is adequate (there areugs which 86.67 % 8.89 %
block it)

B 2.- Didactic or Curricular Adaptation

Bl Learning contents

15 | Are clearly presented 93.33 % 6.67 %

16 | Emphasize the most important things 77.78 % 22.22 %

17 | Are sequenced 93.33 % 6.67 %

18 | The information isupdated 88.89 % 11.11 %

19 | Are enough to achieve the objectives 80.00 % 20.00 %

20 | Are beneficial to the improvement of attitudes 91.11 % 8.89 %

21 | Are extralaboratory activities 91.11 % 8.89 %

22 | Are free of grammar or spelling errors 95.56 % 4.44 %

B2 Learning activities

23 | Require different levels of mastery 8.89 % 91.11 %

24 | Follow a logical sequence in relation to the objectives 84.44 % 15.56 %

25 | The number of different activities is enough 80.00 % 20.00 %

26 | Allow different tries foranswering 91.11 % 8.89 %
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ltem %of %o0f

no Statement positive negative
response response

27 | Examples of the activities to be done are shown 93.33 % 6.67 %

28 | Examples are clear and adequate 93.33 % 6.67 %

B3 Evaluation

29 | The program is constantivaluating the student's output 84.44 % 15.56 %

30 | Shows the student the errors he/she has made 82.22 % 17.78 %

31 | Provides specific help for the student's errors 91.11 % 8.89 %

32 | The feedback is immediate 88.89 % 11.11 %

33 | The feedback ismotivating for the student 86.67 % 13.33 %

34 | The feedback provides clear and significant information 88.89 % 11.11 %

35 | Facilitates seltorrection 86.67 % 13.33 %

36 | Constantly informs the student about his/her output 82.22 % 17.78 %

B4 Motivation

37 | The program increases the active involvement of the stude 91.11 % 8.89 %

the laboratory task

38 | Students show a better interest in learning practical 93.33 % 6.67 %

C Usefulness

39 | Use it as selfnstruction material 88.89 % 11.11 %

40 | Use it as complementary laboratory material 68.89 % 31.11 %

41 | The program makes it possible for the students to work in gr 7111 % 28.89 %

of two or three

From the analysis of piloting it was found that the development of computer softwaranpnog
for laboratory communication was very good.

Finally, acceptance testing was performed to demonstrate to the students, teachers and experts in
electronics and computer field, on the real life data of the practical.

Opinion Scale

Theinvestigatou s ed opini onnaire to

coll ect | earneros
support. This opinionnaire was containing 39 items related to various educational aspects. The
overall analysis of data collected with the help of opinionnaire is given below.

1. The «perimental group students were of opinion that the computer software support for
laboratory work was relevant to the objectives of laboratory experiment. According to 78
% of students of FY B.Sc., 70 % of students of SY B.Sc and 74 % of students of TY
B.Sc., the Computer Software support was relevant to the objectives of Electronics

2.

experiments.

About the implementation of software, According to 88 % of the students of FY B.Sc, 80
% of students of SY B.Sc and 90 % of students of TY BtBe.experimentaere

presented in an interesting manner. According to 100 % of the students of FY B.Sc., SY
B.Sc and TY B.Sc., what is required in the waiieof an experiment was clear. the

theory behind the experiments was clearly presented. According to 96 % oftketstu

of FY B.Sc., 90 % of the students of SY B.Sc and TY B.Sc, The laboratory
demonstration, experimental techniques and wugtevere all interlinked. According to
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80 % of the students of FY B.Sc and TYSB, 82 % of the students of SY B.Sc, The
instructons provided with the software were adequate. According to 20 % of the students
of FY B.Sc, SY B.Sc & TY B.Sc, the content of the software assume too much prior
knowledge about computer. According to 80 % of the students, the instructions provided
with the software were adequate.

According to 88 % of the students of FY B.Sc., 80% of the students of SY B.Sc., and 90
% of the students of TY B.SThe software was interested in their progress in

Electronics.

According to 94 % of the students of FY B.Sc., 84fPthe students of SY B.Sc., and 90

% of the students of TY B.Sc, the laboratory demonstration contained instructions that
were easy to follow.

According to 90 % of the students of FY B.Sc., 92 % of the students of SY B.Sc., and 90
% of the students of TB.Sc, the simulation module made them feel, to have ability to
continue in Electronics science.

According to 90 % of the students of FY B.Sc., 80 % of the students of SY B.Sc., and 90
% of the students of TY B.Sc, time in practical was spent effectively.

According to 92 % of the students of FY B.Sc., 92 % of the students of SY B.Sc., and 96
% of the students of TY B.Sc, the software stimulated their interest in the subject area.
According to 96 % of the students of FY B.Sc., 90 % of the students of SY, Bisic90

% of the students of TY B.Sc, the software did his share in helping them to learn
electronics experiment.

According to 84 % of the students of FY B.Sc., 90 % of the students of SY B.Sc., and 90
% of the students of TY B.Sc, the software was tresndly.

According to 80 % of the students of FY B.Sc., 90 % of the students of SY B.Sc., and 90
% of the students of TY B.Sc, the software is fgiyfinstructional

According to 94 % of the students of FY B.Sc., 94 % of the students of SY B.Sc and 9
% of the students of TY B.Sc, the interactive nature of the software made the experiment
more interesting.

According to 96 % of the students of FY B.Sc., 98 % of the students of SY B.Sc., and 90
% of the students of TY B.Sc, the software enhanced thjgiyment of learning about
electronics subject.

According to 80 % of the students of FY B.Sc., 80 % of the students of SY B.Sc., and 80
% of the students of TY B.Sc, the software helped make the experiment concepts easy to
understand.

According to 96 % ofhe students of FY B.Sc., SY B.Sc., and TY B.Sc, when needed,
they found the written instructions & simulation to be helpful

According to 84 % of the students of FY B.Sc., 80 % of the students of SY B.Sc., and 80
% of the students of TY B.Sc, the softwaedp electronics practical learning.

According to 96 % of the students of FY B.Sc., 98 % of the students of SY B.Sc., and 90
% of the students of TY B.Sc, the software add value over conventional practical
methods.

According to 80 % of the students of FYS., 78 % of the students of SY B.Sc., and 80

% of the students of TY B.Sc, the software meet the needs for their electronics practical.
According to 82 % of the students of FY B.Sc., 90 % of the students of SY B.Sc., and 90
% of the students of TY B.Sthe software make the student think about subject matter.
According to 90 % of the students of FY B.Sc., 96 % of the students of SY B.Sc., and 96
% of the students of TY B.Sc, the software support activities that is otherwise difficult to
learn.

Accordingto 90 % of the students of FY B.Sc., 94 % of the students of SY B.Sc., and 96
% of the students of TY B.Sc, the software have the potential to add anything new to the
students learning experience that traditional practical method would not provide.
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According to 76 % of the students of FY B.Sc., 70 % of the students of SY B.Sc., and 70
% of the students of TY B.Sc, students will learn by using software.

According to 88 % of the students of FY B.Sc., 90 % of the students of SY B.Sc., and 90
% of the studentsf TY B.Sc, the software would be recommended for teaching students
about electronics practical.

According to 92 % of the students of FY B.Sc., 96 % of the students of SY B.Sc., and 96
% of the students of TY B.Sc, the tasks in the software engage teatstud

According to 92 % of the students of FY B.Sc., 92 % of the students of SY B.Sc., and 90
% of the students of TY B.Sc, the software can test out their ideas and receive feedback

using software.
25. According to FY B.Sc. Students, The Overall rating ofgbftware:

30 % rated, outstanding (Among the top10%), 50 % rated, excellent (Among the top 30

%), 20 % rated About Average (Middle 40 %).
26. According to SY B.Sc Students The Overall rating of the software:

40 % rated, Outstanding (Among the top10%), 4€atéd, excellent (Among the top 30

%), 20 % rated About Average (Middle 40 %).
27. According to TY B.Sc Students The Overall rating of the software:

36 % rated, Outstanding (Among the top10%), 44 % rated, excellent (Among the top 30

%), 20 % rated About Avage (Middle 40 %).

Conclusion

In a lesson without simulations W¥is, the learner deals with the lesson and the real world in two

separatenoments and the lesson can just present a picture of the real world. On the opposite,

according to th&/| model,the learner can deal directly with the real world. The main goals of the

lesson become to guide the execution of the experiment, to gligednstructions and

information about the involved subjects and to stimulate the participation of the student. The

execution of virtual experiments requires the creation of interfaces which, in the case of Science

applications, consist of multimedia si mul

commands and the target system

The Computer software support wiasnd very effective in communicating laboratory activities

ati

than the traditional method. However, there were not much difference in the achievement and
competency of student in experimental and control group. Computer software support activities

can be usg as an educational alternative to help motivate students indisetivery and

develop their practical skills. The laboratory activity can then be focus on the actual transfer of

knowledge. This strategy helps improve the effectiveness and efficietegobinglearning

process. While communication science subject through distance education mode, it is necessary

to arrange contact programme or a laboratory workshop where the demonstration of an
experiments will be given by teacher and then only studamperform the experiments.
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Abstract

This article describes the LabVIE®kperimental SystemsingAnalog Electronic Technology
for Design and Implementation of a virtual model. This systentieadvantage qfaraneter
adjustmentconvenient, easy implementatj@andhigh reliability. In higher educatiopuse ofthe
virtual laboratory came the answer fahe seriougsundingshortage for experimentatjuipment
and practical problersolving As a complementt supportsconventional electronic technology
experimens sothatstudentsvho master the initial simulation software technolagy: conduct
experimens intextbooksin acomprehensive manner addmonstrat&nowledge learneih the
classroomn aconcreé manner

Keywords: LABVIEW, Virtual Instrumentation, Electronics, Experiments.

Introduction

Virtual instruments is a computer hardware platform as the core of its functions and definition by
the user, with a virtual panel, its test function implementethé testing software, a computer

test system. The essence of virtual instruments using computer monitors display function to
simulate the traditional instruments of the control panel in order to express the output results in
various forms: the use of cqmuter software function to achieve a strong signal data computing,
analysis and processing. The use of industrial Input/output interface device signals the completion
of the acquisition, measurement and signal conditioning in order to establish ontesthgf
capabilities for the computer equipment systems. Virtual instrument completely broken the
traditional instruments can only be defined by the manufacturer, thearsetchange the

situation, allowing any one user can be convenient and flexibteauase the mouse or the

buttons on a computer display screen virtual instrument soft front panel to operate a variety of
'knob' test work, and according to different testing requirements through the window, switch to a
different virtual instruments, orytmodifying the software to change, increase or decrease in the
virtual instrument function of the system and scale.

The virtual instrument has such a 'can be developoreted' and 'scalability' and other

superior features to make the virtual instratigave strong vitality and competitiveness. Virtual
instrumentation can help not only the students but the faculties themselves by recreating the
equivalent of very expensive conventional laboratory equipment quite cheaply, Brabazon (2003).
Through the us of a Data Acquisition (DAQ) tools, students can record relevant data from the
experiments in real time. This allows students to concentrate on the concepts and details of
experiment itself and not get distracted by the process of data recording. Angnatiages and

video clips can also be embedded within the virtual instrument which engage students and give
them real world examples that relate to their coursework. Students can thereby gain not only a
better understanding of what they are doing but thiey are doing it ,Brabazon (2003).

By taking advantage of both LabVIEW and Multisim, designers can improve and quicken the
circuit design process. Using both programs allows users to perform:
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Data acquisition using Nationkdstruments DAQ boards and bdEW
Simulation with Electronics Workbench Multisim

Driving simulations with sampled analog signals (Analog buses)

Driving simulations with digital signals including data and address buses
Driving simulations with microprocessor signhals from an enoulabard
Driving HDL test benches with real world values

Comparing simulation waveforms to real world values

Tightening the accuracy of the simulations

Debugging by comparing simulation waveforms to actual ones

> > > >y > > > D> P> D

Driving external circuitry with simuladin results

The composition and classification of virtual instruments

Virtual Instrument frongeneralinstrument hardware platform and application softvedutevo
major sections.

(1) Virtual instrument hardware platform
Virtual instrument hardwarglatform consists of two parts:

(a) a computemgenerally a PC, or workstation, which is the core hardware platform.

(b) Input/outputinterface device primarily to complete the measured input signal acquisition,
amplification,andAnalog to Digitalconwersion. Different bus have their corresponding
Input/Outputinterface to hardware devices, such as the use -dfuBCata acquisition
boards, GPIB bus, VXI bus, equipment modules, PXI bus, equipment modules, serial bus
instruments.

The compositions of thmain mode of virtual instruments are as follows:

A PC-DAQ System PGDAQ system is based on data acquisition card, signal conditioning
circuits and computer hardware platform for the apparatus composed -of pivgal
instrument system. This system u#iess computer's PCI or industrial SA bus, the data
acquisition card directly into the computer, the appropriate bus slot on the bottom.

A GPIB system GPB system is based on standard bus PB instruments and cemputer
instrument platform consisting of virtuadstrument test systems.

A VXI System: VX 6 is based on VXI standard bus module with the computer as the
instrument platform consisting of virtual instrument wstems.

A PXI Systems PX system is based dndustrystandard bus Instruments PXI modules and
computerinstrument platform consisting of virtual instrument test systems.

A Serial System Serial system is based on standard bus instruments and computer
instrument platform consisting of virtual instrument test system

(2) Virtual instrument software
Virtual instrument software development tools have the following two categories:
A Text-based development platformf the VisualC, VisualBasic, LabWindows/CVI, etc.

A Graphical development platform: such as LabVIEW, HPV E and so on
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Virtual instrument softwi@ consists of two parts, namely, the applicationlapdt / output

interface, instrument drivers. The application also includes virtual peaieires of the software
program and definition of test function flowchart software programpsit / Outputinterface,

instrument drivers to complete the expansion of a specific external hardware devices, drivers, and
communication.

LabVIEW development platform and Graphical programming Language

LabVIEW is a complete, open the virtual instrument development sygiplcation software,

use it to set up instrument test systems and data acquisition system can greatly simplify the
process design. LabVIEW and Visual C, Visual Basic, Lab Windows / CVI and other
programming languages, which will use tbgtsed language@ggram code (Code), while the
LabVIEW was to use graphical programming language, with the block diagram instead of the
traditional program code. The use of Lab VIEW device icon and the scientists, engineers have
used most of the icons are basically theesanhich makes the programming process and the
thinking process is very similatabVIEW contains dedicated to design data collection

procedures and procedures for instrument control libraries and development tools for libraries.
LabVIEW programming is thdesign one by one in essence a 'virtual instrumentVIs'. The

use of a computer display screen on the library and development tools to generate a previous
version of libraries (Front Panel); in the background is to use the graphical programming
language used to control the preparation of a block diagram of the front panel program. Programs
have the front panel interface similar to traditional instruments, acceptable user's mouse and
keyboard commands. Generally speaking, each one VI can be catidtkby/|, its function is

similar to the text language subroutine nesting; while the nested hierarchy, in theory, is not
subject to any restrictionsabVIEW is a library with a scalable and gengualpose

programming subroutine library system. It prasdor control of GPIB devices, VXI bus control,
and serial device control, and data analysis, display and store the application program modules.

LabVIEW can easily call to Windows dynamic link libraries and fined functions in the
dynamic link libray; LabVIEW also provides a CIN (C Interface Node) node allows users to use
by the C or C language, such as ANSI C, compiled program modules making LabVIEW as an
open development platform. LabVIEW also directly supports dynamic data exchange (DDE),
Structued Query Language (SQL), TCP and UDP network protocols. In addition, LabVIEW also
provides a special toolbox for program development, enabling users to easily set breakpoints,
dynamic implementation of the program to a very visual observation of the dataye

transmission process, as well as to facilitate debugbadnvVIEW operating mechanism of macro
sense is no longer a traditional von Neumann computer architecture modalities for the
implementation of the. Traditional computer languages (such agi® arder of implementation

of theStructurein LabVIEW was replaced by a parallel mechanism; from essence, it is a €ontrol
flow structure with a graphical data flow models (Data Flow Mode), this approach to ensure that
the program functions in the nodeu¢f€tion Node) only with all the data before it can be
executedIn other words, in which the concept of data flow program, the program execution is
datadriven, it is not the operating system, computer and other factors.

Since the LabVIEW program is ddtaw-driven, data flow program design requirements, a goal
only if it is valid only when all input can be implemented; against a target of the output only

when its function is complete when valid. This, Lab VIEW was to connect the function nodes
control the data flow between the program execution sequence, rather thandreetprbcedure

has been bound by the order of execution. Thus, we can function nodes connected to each other
rapidly developing simple applications can even have multiple data chapehting

simultaneously in the scalled multithreaded (Multithreading).LabVIEW is the core of VI. VI

has a masmachine dialogue user interfacéront Panel (Front Panel) and the equivalent function
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block diagram of the source code program (Diagr&mnt panel to accept instructions from the
block diagram program. In the VI front panel controls (Controls) to simulate instrument input
devices and the data available to the VI block diagram of the procedure; and Indicators
(Indicators) is a simulationfahe instrument's output device and display or generated by the
block diagram of the procedure for obtaining the data. When a control or indicator when placed
on the front panel, LabVIEW block diagram will be in the process produced a corresponding
termiral (Terminals), it is subordinate to the control or indicator terminals cannot be deleted
arbitrarily, and only remove it corresponds to the control or indicator when it will collapse with
them removed.

LabVIEW block diagram using the preparation proceduant subject to the details of the syntax

of conventional programming restrictions. First of all, from the function panel (Function Palette)
select the required function of the node (Function Node), their inclusion in the block diagram on
the appropriatécation; then use to connect (Wires) connecting all nodes in the function block
diagram program port (Port) is used to transmit data between nodes in the function. Nodes of
these functions include a simple calculation functions, advanced acquisitianalysis VI, as

well as used to store and retrieve data files input and output functions and network fingtion.
system level Integrated design flow diagram is shown in Fig. 1.

X

Theory Multisim PR Utiboard 4=",| Build Prototy
" E b . 4 » ype
Schematic, Simulation, Analysis PCB Layout and Routing ’

LabVIEW . LabVIEW
Virtual Measurements Virtual Measurements

Fig 1 System level Integrated Design flow

Many books on LabVIEWrogramming are availablé&-p], ranging from introductoryl-3] to
advanced4-7] and specializedd9].

Experimental model

There will be several occasions during the course of the electronics lab when you will need to

save voltage versus time data getestat the protdwoard. The data will need to be analyzed to
determine various things such as: RC circuit time constants, lamp and light transducer response
times, lamp pulse sequences, and A/D board noise levels and resolution. Most of these things can
be determined from the oscilloscope display as well, but data displayed on our oscilloscopes
cannot be saved for later analysis. When you want to save pulsedsdatiae LabView

60sci |l | os c o pisdotatedon theyfrord panet on theé Graphitider Interface.

Before starting the program, be sure to connect the wiring correctlyEl€beonics Laboratory

are equipped with National Instrumentsldi2data acquisition (DAQ) boards and LabView

software that can be used to manipulate the datastbatlected through the DAQ board (and

send data out through the DAQ board). The interface between the DAQ board (which is located
inside the computer) and the outside environment is the green terminal board that should be
attached to each computer @dhick data cable. A red and a black wire should be attached to
two of the screw terminals on this board. The terminal connected to the red wire corresponds to
an analog input for the DAQ board. The black wire is connected to a ground terminal. | ana
voltage signal coming from your experiment can be transmitted through these wires to the DAQ
board where it is converted to a digital signal that can be read by the computer. Therefore the
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other end of the red wire should be connected to the sigatatdh wish to observe and save.
The black wire should be connected to ground. This type of data conversion (analog to digital or
A/D) is universal in modern instrumentation that takes advantage of microprocessors.

Start the software by double clickingo t he 6 Osci |l l oscoped program i co
data click on the white arrow icon located in the upper left hand portion of the screen. When the

program is running, the arrow icon should appear black. The program is designed to work much

like anoscilloscope. The two virtual knobs located to the left can be used to adjust the x axis of

the graph, which corresponds to time (unitsefonds) and the y axis, which corresponds to

voltage (units of volts). The setting on the knobs corresponds telingtations between grid

lines on the graph. To turn the knobs place the pointed finger mouse cursor over the knob, hold

down the left mouse button and drag the knob in a circular manner, just as if you were turning it.

The actual value of the knolisglays in the box below each knob (you cannot enter a specific

value in this box, you must turn the knob). Once you make an adjustment to a knob, wait a few

seconds for the data displayed in the graph to adjust before making any further adjustments.

Depending on the time axis setting-#xis) a prefix may appear after each number on the axis

scal e. No prefix corresponds to seconds, an 6 m¢
prefix corresponds to microseconds. If the average value of the wignare trying to observe is

not zero, you may have to adjust the trigger. Adjust the trigger by clicking on, and dragging the

control located below the data display. Drag the control slowly until you observe a signal.

Adjust the control knobs untihe data is displayed to your liking; when you save the data, you

will save exactly what you observe on the graph.

If you wish to stop the program without saving data make sure that the switch located to the lower

l eft is in the O0afefx& ,hbor6Dbomvdrnt poasviet ideant.a oMmhet op 6
Placing the pointed finger cursor over the switch and left clicking the mouse will operate the
switch. Then | eft c¢click on the 6Stop and save ¢

data fromthe DAQ board and no data will be saved. The start button should turn white, and to
begin the program again, simply press the start button with the mouse cursor.

To save data you must make sure thationt he switch
The text, 6Save data on stopd should be visible
file path and file name should be entered into the text box located along the bottom of the screen.

A specific path and file can be chosen by cligkam the file icon to the far right of this text box.

If no path and filename is given, a standard Windows dialog box will open when the stop button

is pressed that will prompt you for a file path and name.

Next you will want to work with the data in Mizsoft Excel. To open a data file in Excel, first

start Excel with no specific file opened. Choos
top left. Go to the directory where your data file is located. Since the data file is not Excel

formatteditp obably will not show up in the dialog box
type: 6 in the Excel di alog box, you must choose
second dialog box should open. In the first screen you must tell Excel if yiaufilelds

del i mited or fixed width. Data saved using the
this radio button is chosen and click on ONextd
data is comma deli mi aédbosoimakboseneandet Geammpme

at the bottom of the dialog box. You should now have a spreadsheet with two columns and

approximately 1000 rows. Column A is time in seconds. Column B is voltage in volts. When

plotted (voltage versusnie) the data in the spreadsheet should be the same data that was

di splayed in the 06O0scill oscopedTheadditpnah m when yol
Sample Experimental screens are shown in fig:f2 (a
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Fig. 2 (b) Simulation

of phase-shift oscillator.

Fig. 2 (c) ECG Signal Generation
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