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ABSTRACT

Thisstudyexaminedifprofessionaldevelopmentneedsofdigitalnativesandimmigrantteachers
differedfortechnologyintegrationinaChineseeducationsetting.Quantitativeandqualitativedata
wascollectedfrom500teachersatsixschoolsinChina.Thedigitalnativeteachersandimmigrant
teacherswerecomparedintermsoftheirdifferenttechnologyusebehaviorsandintegrationskills.
Thefindingsindicatedthateventhoughthedigitalnativeteachershadgreatercomfortwithbasic
technologythanthedigitalimmigrantteachers,theystillrequiredtrainingforeffectiveintegrationof
technologyintheirteaching.Thedigitalimmigrantteachersneededmorebasictechnologyoperations
trainingconnectionsbetweentechnologiesandteaching.Futuretechnologyprofessionaldevelopments
indevelopingcountriesshould:1)considerthedifferentneedsofdigitalnativeteachersanddigital
immigrantteachers;2)preparethemtomakemeaningfulconnectionsbetweentechnologiesandtheir
teachings;and3)adoptindividualcoachingwithon-sitedesignatedspecialists.
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1. INTRoDUCTIoN

Teachershavebeenidentifiedasthekeyplayersineffectiveintegrationoftechnologyinteaching
andlearning(Li,Worch,Zhou,&Aguiton,2015).Theyhavebeentaskedwiththegoalofintegrating
technologyintotheirclassroomsandcurriculumsinordertoimproveteachingquality.However,
teachershavenotbeenwellpreparedtotakeontheseimportanttasks(Salmon,2013).Researchers
havesuggestedthatprofessionaldevelopment(PD)wasoneofthemosteffectivewaystohelpimprove
teachers’technologyintegrationabilities(Peterson&Palmer,2011).However,asignificantnumber
ofcurrentPDswereineffective(Gemeda,Fiorucci&Catarci,2014).Researcherspointedoutthat
technologyPDshouldconsiderthedigitalgenerationgapbecauseteachersofdifferentageshave
differentexperiencesandtechnologyabilities(Leary,Lee,&Recker,2014).

ChinaisadevelopingcountryinAsiawithcentralizedauthoritysystem.TheChinesestate-run
public mandatory nine-year compulsory education system includes twophases: primary (grades
1-6)andsecondary(grades7-9).Inrecentyears,Chinahasgotgreatachievementineducational
technologydevelopment,butextremelyunbalanced.Intheeast,developmentleveliscompetentto
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developedcountriesintheworld.Inthewest,itisextremelyunder-developed.Thedevelopmentin
thesouthwestofChinaisinthemiddlelevelofitsoverallnation,whichcanmoreaccuratelyreflect
the levelofdevelopingcountry. In2014, theChineseMinistryofEducation issueda regulation
titled“Implementationandpromotionuseof the technologyforprimaryandsecondaryChinese
teachers.”Thisregulationrequiresthat,everyyear,everyteacherinpublicschoolsmustattendat
leastoneteacherprofessionaldevelopmentprogramtoincreasetheirtechnologicalskills,andtheir
technicalskillsmustbeassessedatleastonceayear.Consideringtheon-goingimpactofthispolicy
andthepeculiaritiesoftheChinesepubliceducationsystem,itisnecessarytoexaminetheneedsof
professionaldevelopmentfordifferentgenerationalgroupsofteachers,andenhancetheeffectiveness
ofthenationalregulation.

AlineofresearchondigitalgenerationgaphasaccumulatedintheUS(Hanning,2015;Helsper
&Eynon,2010;Lei,2009;Ransdelletal.,2011;Watson,2013;Wyk,2015);however,notmuch
researchhasbeenconductedintheChineseeducationsetting.Studiesofcomparingandcontrasting
betweenculturesonthetopicareinsufficientbutquiteinneed.Chinaasoneofthebiggestdeveloping
countriesintheworldneedstoknowwhatchallengesthatarealreadyfoundandtosomeextentmet
inthedevelopedcountries,thereisalsoaneedtounderstandwhichadditionalchallenges,ifany,
theremaybeexistedinthecountry.Hence,itisnecessarytousetheChinesesampletoexplorethe
digitalgenerationaldifferences,andfurtherexplorehowcurrentprofessionaldevelopmentcouldbe
developedinordertofitthedifferentgenerationalneedsindevelopingcountrieswhichsharethe
similarculturewithChina.

2. LITERATURE REVIEw

TheconceptofdigitalgenerationgapwasfirstproposedbyPrensky(2001a),whoidentifiedtwo
demographicgroupsbasedontheleveloftechnologyimmersion.Thedigitalnativeswerepeople
bornafter1980,grewupimmersedintechnologies,andthuspossessedahighlevelofabilityto
usetechnologies;andthedigitalimmigrantswerethosebornbefore1980,grewupwithoutmodern
informationandcommunicationtechnologiesandasaresultlackedtheexperiencesandorabilityto
usetechnology(Prensky,2001a;Ransdell,Kent,Gaillard-Kenney,&Long,2011).Prensky(2001b)
pointedoutdigitalnativeswerecomfortable,confident,andmorepositivetowardstechnologyuse
thandigitalimmigrantsbecausetheygrewupwitheasyaccesstocomputers,theInternetandother
ubiquitous ICT devices. On the other hand, digital immigrants have seen an emergence of new
technologies,andhadtointeractwiththemlaterintheirlives.Theylearnttoadaptthenewtechnology
environment,andtheyretained,tosomedegree,theirtraditionalhabits(Prensky,2001b).

Basedonourliteraturereview,commonlytherearetwothresholdsdefiningdigitalimmigrants:
ageandaccessibility.Ononehand,agenerationalboundaryonageinempiricalliterature(Bannon&
Thomas,2014;Bowe&Wohn,2015)wasfollowedbytheofPrensky’definition(2001a).Thinyane
(2010)contendedthatstudentswhowerebornbefore1980canbeclassifiedasthedigitalnatives
fortheiraccesstobasictechnologiesinSouthAfrican,suchasemailsmobilephones,anddesktop
computers.Ontheotherhand,Kennedyetal.(2008)suggestedthatitwasnotquiteappropriateto
simplydistinguishdigitalnativesbyage,consideringsomepeopleinunderdevelopedareasdidnot
haveaccesstotechnologyequipment,andtheirdigitalskillswerenotimprovedwiththeirgrowth,
eveniftheywerebornafter1980.Thus,accessibilitytotechnologicalequipmentwasintroducedto
differentiatebetweendigitalnativesanddigitalimmigrants.However,empiricalstudiesalsoshowed
thataccessibilitycouldnotguaranteeuseoftechnology(Lei,2009).Furthermore,someotherfactors
wereconsideredtopicturethetwogenerationalgroups,suchasexperienceswhentheyinteractwith
technology(Tapscott,2009),socioeconomicstatus(Ferroetal.,2011),regionaldevelopmentlevel
(HelsperandEynon,2010),computerself-efficacyandexperience(Teo,2015).

Even though therearevariousways todefine thedigitalnativesanddigital immigrants, the
generationgapdoesexist(Prensky,2001a,2001b),andthegapseemsalsoexistamongteachers.
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BasedonPrensky’sclaims(2001a,2001b),lotsofstudieshaveusedempiricaldatatosupportthis
contention.Astudyconductedwith68collegestudentsand79facultymembers(Salajan,Schonwetter,
&Cleghorn,2010)foundtherewasagenerationaldifferencebetweentheperceivedusefulnessand
importanceofdigitaltechnologiesforlearningandteaching.Further,astudywith1,121in-service
teachersand245pre-serviceteachersinKentuckyandTennesseerevealedthat thedigitalnative
preserviceteachersweremoresupportiveoftheuseofmobilephonesintheclassroom,morepositive
abouttheusefulfeatures,andhadlessconcernaboutthebarriersassociatedwithusingphonesfor
school-relatedwork(Thomas&Bannon,2015).InKinashandWood(2013)’study,whenaskedabout
whattechnologieshavebeenusedinschools,thedigitalimmigrantteacherstalkedaboutchalkboards
andoverheadprojectors,whilethedigitalnativeteachers’answersnotonlyincludedlaptopsand
smartphone,butalsotechnologieswithcomplexinstrumentsandprocedures,suchasprogramming
languagesandrocketsimulators(Kinash&Wood,2013).

Conversely,Bennett,Maton,andKervin(2008)’studyrevealedthatdigitalnativesconstituted
aheterogamousgroupregardingtechnologicalskills,attitude,orlearningstyle.Thestudyresonated
withLei’s study (2009) that,while thesedigitalnativepre-service teachersgenerallyhadstrong
beliefandconfidentintechnology,andmostofthemspentmorethan2hoursoncomputersper
day,theylackedadvancedtechnologicalskillsassociatedwithteaching.Inasimilarvein,Metallo
andAgrifoglio(2015)foundthatdigitalnativeteachersfeltcomputerswereeasiertouse–butless
useful.Ransdelletal.(2011)suggestedthatalthoughdigitalimmigrantteachershadlessconfidence
intechnologyuse,theywereabletoapplywhattheylearnedabouttechnologiesbetterthandigital
natives.Aslongasdigitalimmigrantteachershadenoughtimeandaccessibility,theycouldlearn
technologiesaswellasdigitalnativesandbecometruedigitalnatives.

AsthefirstgenerationofdigitalnativesinChinahavegrownupandenteredtheworkforce,digital
nativeanddigitalimmigrantteachersworkedinthesametechnologyenvironment(Puybaraud,2012).
Thesituationcallsforresearchtodetermineifdigitalnativeteachersdifferedfromdigitalimmigrant
teachers in Mainland China---a developing country. If there is a significant difference, Chinese
governmentcanpaymoreattentiontoprovidetargetedprofessionaldevelopment.Thepurposeofthe
studywastoinvestigate:(1)ifthereareanydifferencesbetweendigitalnativeteachersanddigital
immigrantteachersinChinaregardingtheirattitude,belief,andabilitytowardstechnologyuse,(2)
whattechnologyPDareneededforthemspecifically,and(3)iftherearedifferencesameliorating
thesituationbetweendevelopinganddevelopedcountries.

3. METHoDS

3.1. Research Design
This study employed mixed methods research design which included an initial quantitative
questionnaireandafollow-upinterviewwiththepriorityonthequantitativephase.Thequalitative
resultswerecrosscheckedwiththequantitativeresultsandhelpeddeepeningunderstandingsofthe
quantitativefindings(Creswell,2002;Johnson&Onwuegbuzie,2004)

3.2. Sample
Quantitative phase.Thestudyutilizedastratifiedsamplingmethodtocollectdatafromteachersin
thesouthwestofMainlandChinain2016.Thestratausedforthestratifiedsamplingwastheteachers’
workinglocation.ThesamplingframeincludedallschoolsinallprovincesinthesouthwestofChina.
Theresearchteamfirstselectedtheprovinceswithanalmostequalprobability,andschoolswithin
theprovinceswererandomlyselectedfromthedatabase.Atotalof500schoolteacherswereselected
fromeightschools(threeprimaryandfivesecondary)inthesouthwestofChinain2016.Theytaught
allcoursesrequiredforcompulsoryeducationinChina,includingChinese,math,English,science,
history,andtechnology.
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Inthisstudy,westillusetheageasathresholdtodefinetheChinesedigitalnativeandimmigrants
foritsconvenienceinsamplingandfiltering.Hereweusetwoevidencesasthebasesforjudgments.
First,ageispopularcut-offtodistinguishthedigitalnativeandimmigrants,notonlyinthedeveloped
countriesbutalsointhedevelopingcountry(Thinyane,2010).Thinyane(2010)claimedthatdigital
nativeswereaworld-widephenomenon.Eventhoughtherearedifferentformsfortechnologyuse
indifferentcountries,sincethe1980s,informationtechnology,suchascomputers,mobiles,andthe
Internet,havebeenaffectingthepeopleworld-wide.Second,thetechnologydevelopmentinAsia-
PacificregionstartedwithJapaninthe1960sand1970s,andcontinuingwithSingapore,Korea,
andTaiwaninthe1980s.WithChinesepolicy“ReformandOpening”in1978,computerhardware
wasimportedtomainlandChinafromoverseasin1980s.Therefore,weassumethatthecut-offyear
1980definedbyPrensky (2001a)andRansdellet al. (2011) is still reasonable for this research.
Digitalnativesweredefinedasthosewhobornafter1980,anddigitalimmigrantswerethosewho
bornbefore1980inthisstudy.Therewere166digitalnativeteachersand334digitalimmigrant
teachersinthissample.Descriptivestatisticsforthedigitalnativeanddigitalimmigrantteachers
arepresentedinTable1.

Table 1. Demographic information for digital native and digital immigrant teachers

Digital natives Digital immigrants

Totaln 166 334

Gender(%)

Male 40.36 65.57

Female 59.64 34.43

Ethnicity(%)

Han 78.31 83.53

Non-Han(minority) 21.69 16.47

Diploma/Degree(%)

Associate’sdegree 9.04 15.57

Bachelor’sdegree 85.54 77.54

MSorPhDdegree 5.42 3.89

Teachingexperience(%)

5yearsandbelow 38.55 0.30

5-10years 56.63 2.10

11-20years 4.82 44.61

21-30years 0.00 41.62

30yearsabove 0.00 11.38

Teachinggrade(%)

Primaryschool 22.89 23.65

Juniorhigherschool 19.88 37.13

Highschool 57.23 39.22
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Qualitative phase.Afterthequantitativedataanalysis,theresearchersgroupedtheparticipants
intofourgroupsbasedontheirtechnologyproficiency:basic,low,medium,andhigh.Ineachgroup,
theresearcherspurposefullyselectedonedigitalimmigrantandtheotherdigitalnativeteachersif
theyhadagreedtoparticipateinthefollow-upinterviewinquestionnaireandiftheirtechnology
proficiencyscoresweremostlyclosetotheirgroupmeans.Thetenselectedparticipantswerefrom
3schools in the southwestofChina, taughtdifferent subjects includingChinese,math,English,
scienceandtechnology.

3.3. Measures and Analysis
Questionnaire.AChineseversionofself-reportquestionnairewasusedforthisstudy.Itemswere
adaptedfrompublishedsources(Lei,2009;Teo,2011;Tackett,2014).Backtranslationtechniques
wereusedtomakesurethewordaccuracy.Thequestionnairewaspilotedwith120schoolteachers
recruitedfromthesameareaandafewminorrevisionsweremadetothequestionnaireafterwards.
Thefinalizedquestionnaireyieldedanappropriatepsychometricpropertywithhighreliabilityforeach
latentconstruct,andthedetailswereinTable2.Itemswereratedonafive-pointLikertscale,ranging
from1-stronglydisagreesto5-stronglyagree.Proficiencyon41specificcommontechnologieswas
measuredbyascaleof1-5with1-beginnerand5-expert.Thedifficultyleveloftechnologieswas
ratedbyfiveexperts:oneeducationaltechnologyadministrator,twoeducationaltechnologyfaculty
members,andtwotechnologysupportstaffmembersintheITdepartment.Meanscoresoftheir
ratingswereusedtogroup41technologiesintofourcategories:basic,lowerintermediate,upper
intermediateandadvanced.Quantitativedatawereanalyzedusingdescriptivestatistics;theLikert
responseswereanalyzedbyoddsratiotest;andthemeanofproficiencyresponseswereanalyzedby
ANOVAandMANOVA.

Individual telephone interview.Theinterviewprotocolwasdesignedbasedonthequestionnaire
results.Participantswereindividuallyinterviewedabouttheirattitudestowardtechnology,challenges
ofintegratingtechnologytoteaching,andwhatcontentsandinwhichformattheywishtohavein
future professional development by telephone. The average interview time was 10 minutes. All
interviewsweretape-recorded,transcribed,andanalyzedtohelpunderstandthequantitativeresponse.

4. RESULTS

Thissectioncomparesthedifferencesbetweenthedigitalnativeteachersandthedigitalimmigrant
teachersanddiscussestheirdifferentneedsforPD

AsshowninTable2,firstly,92.17%ofthedigitalnativeteachersversus38.82%ofthedigital
immigrantteachersreportedthattheyfirstaccessedtotechnologiesinhighschoolorearlier.

4.1. Digital Native Teachers Better with Technology, Lack of Integration Ability
4.1.1. Access to Technology Earlier, Spend More Time, 
Feel More Positive and Easier to Use
Theresultsrevealedthattherewasasignificantgenerationaldifferenceinfirsttimeoftechnology
access(oddsratio=18.82,p<.001).Secondly,themajorityofdigitalnativeteachers(56.02%)
reportedhavingspentat least2hoursperdayinusingdigital technologies,whileonlyless than
halfofthedigitalimmigrantteachers(46.11%)reportedonthisoption.Digitalnativeteachersspent
significantlymoretimewithdigitaltechnologiesthandigitalimmigrantteachers(Oddsratio=1.49,
p<.05).Thirdly,significantlymoredigitalnativeteachersthandigitalimmigrantteachersreported
thattheylikedworkingwithtechnology(75.67%versus68.32%).Fourthly,significantlymoredigital
nativeteachersperceivedtechnologyeasytouse(Oddsratio=2.06,p<.001),theirinteractionwith
technologynottakingmuchefforts(Oddsratio=1.52,p<.05),andhavealreadymetthenational
standardsoftechnologyuse(Oddsratio=1.68,p<.01).
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Responsesfrominterviewfurtherconfirmedthefindingthatdigitalnativeteachersmaintained
amorepositiveattitudeandfelteasiertowardstechnologyusethandigitalimmigrantteachers.One
digitalnativeteacherstated:

It is amazing how technologies have changed the way we live and work. Using technologies can 
save me lots of labor work in my work. I cannot live without a smart phone, Internet, and computer.

Table 2. Differences between digital native (NA) (N=166) and digital immigrant (IM) teachers (N=334)

Constructs & 
variables

Brief statements of measures NA (%) IM (%) Odds 
ratio

Wald 95% 
C.I.

1Firsttimeaccess Highschoolandearlier
Work 92.17 38.32 18.82 [11.06,

Inf]***

7.83 61.68 0.05 [0.00,
0.09]***

1Timespenton
technology

Lessthan2hours
2hoursandmore 43.98 53.89 0.67 [0.00,

0.93]*

56.02 46.11 1.49 [1.07,
Inf]*

2Perceivedeaseof
use(Alpha=0.71)

Findtechnologyeasytouse
Interactionwithtechnologydoesnot
requiremucheffort
Easytosatisfythenationalstandardsof
educationaltechnologyuse

68.67 51.50 2.06 [1.46,
Inf]***

35.55 26.65 1.52 [1.06,
Inf]*

59.64 46.71 1.68 [1.21,
Inf]**

2Perceived
usefulness
(Alpha=0.82)

Usingtechnologyimprovemyperformance
Usingtechnologyincreasesmy
productivity
Usingtechnologyenhancesmy
effectiveness

57.23 53.89 1.14 [0.82,Inf]

77.11 81.13 0.78 [0.00,
1.18]

75.30 75.45 0.99 [0.00,
1.46]

2Intentionstouse
(Alpha=0.81)

Plantousetechnologyinthefuture
Wishmoreopportunitytousetechnology
forfutureteaching

77.03 79.39 0.88 [0.00,
1.32]

81.08 81.68 0.97 [0.00,
1.50]

2Integration
technology
(Alpha=0.77)

Abletofindusefulinformationonlineto
enrichmyclass
Abletochooseappropriatetechnologiesfor
differentteachingpurposes

84.94 85.63 0.95 [0.00,
1.53]

76.51 77.24 0.96 [0.00,
1.43]

1Attitudeand
belief

Likeworkingwithtechnology 75.67 68.32 1.46 [1.01,
Inf]*

1Professional
development

Havingreceivedtechnologyprofessional
developmentsinrecent3years
Technologytrainingswereveryhelpfulfor
teaching
Willingtoparticipateintrainingfor
technologyskillsandintegration

66.27 59.58 1.33 [0.94,
Inf]+

8.70 9.85 0.84 [0.00,
1.51]

96.39 97.29 0.74 [0.00,
2.12]

Note: +p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001; 1 Observed variable; 2 Latent construct
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Anotherdigitalnativeteacherstated:

Technological skills are very important for personal and social development in modern society.

Onthecontrary,statementsgivenbydigitalimmigrantteachersappearedlesspositive.Adigital
immigrantteacherstated:

Technology could be a fancy tool nowadays, but…mm... Learning how to use technology in teaching 
and training programs related to technologies have taken me too much time so that I barely have 
time to communicate with my students.

Theperceivedeasierusesoftechnologyforthedigitalnativeswerealsoreflectedininterview.
Mostofthedigitalnativesexceptafewfromruralareasconsideredthatmostofthetimetheycould
fixthetechnologyproblems,whilemostofthedigitalimmigrantteachersindicatedthattechnology
skillsitselfwasanimportantfactorthathinderedtheiruseoftechnologyinteaching.

4.1.2. Inability to Integrate Technology in Class
AsshowninTable3,findingsindicatedthatdigitalnativeteachersusedtechnologysignificantly
moreforentertainments,socialnetworks,shopping,andclasspreparation,whiledigitalimmigrant
teachersusedtechnologysignificantlymorefrequentlyforworkemail,creativework,andlearning
forworkrelatedknowledge.Similarly,thoughthedigitalnativeteachersmaintainedbettertechnology
abilityandmorepositiveattitude,theystillhadconcernsoverthetechnology’susefulnessforteaching.
Fromdigitalnativeteachers:

My students did not have time to take notes if I used more technologies in class.
It was easier for students to copy other people’s work if I have them finished the electronic version 
of homework.

Inasimilarvein,nosignificantdifferenceonoverallteachers’integratingabilitywasdetected
inthisstudy.Teachersinbothgroupsclaimedthattheylackedteaching-relatedtechnologicalskills;
theydidnotknowwheretofindteaching-relatedinformationonline;andtheydidnotunderstand
howtodesignlecturestructurewithtechnologiesintegrated.

Thefindingsweresomethingnewfrompreviousresearch.Digitalnativeteacherswerebetter
withtechnologyingeneral;however,theywerenotasgoodasdigitalimmigrantteachersinusing
technology for teaching purposes. Even though digital native teachers grew up surrounded by
technology, their teachers did not use much technology to teach during their K-12 schooling. It
wasnotsurprisingthattheydidnothavemuchexperiencewithsubject-specifictechnologiesand
learning-centeredtechnologies,andthereforetheycontinuedtheirhabitsofusingtechnologymainly
forsimplepersonalthingsafterworked(Berman&Delesha,2014).Asadigitalnativeteachernoted:

“I do not know how to realize the potential benefits of technology within her classroom. I know 
Geometer’s Sketchpad, but had no idea how it could be used to help improve students’ space imaginary 
abilities in the teaching of geometry.”

Similarideashavebeenindicatedbytheotherseveninterviewees.Thefindingsimpliedthat
technologyprofessionaldevelopmentcouldbedifferentlydesignedforthetwogroups.Thedigital
nativeteachersmightneedevenmorehelpwithguidingthemusetechnologyforteaching,whilethe
digitalimmigrantteachersmightneedmorehelpwithbasictechnologyoperationskills.Theboth
groupsheldreservedattitudestowardstheusefulnessoftechnologyforteachingmeantthattheyboth
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neededtrainingstohelpthemconductmeaningfulintegrationandfurtherrealizethepositiveeffects
oftechnologyimpactonteaching.

4.2. Need training of Technology Knowledge for Both
Thedigitalnativeteachersperformedsignificantlybetterintechnologyskillsthanthedigitalimmigrant
teachersoverall[F(4,481)=20.60,p<0.001],butthebothgroupslackedproficiencyinadvancedand
morecomplextechnology,suchasprogramcoding,usingdatabase,andcreatingtelecommunication
system.Withdifficultylevelincreased,thegenerationalgapbecamesmaller.AsshowninTable4,
theeffectsizedforthebasicleveltechnologywas0.71,whiledecreasedinto0.44foradvancedlevel.
ThefindingsimpliedthatPDcouldtakeparticipants’priortechnologyknowledgeintoconsiderations,
andgivehighachieversmoreopportunitiestolearnhigherleveltechnologyknowledge.

Table 3. Odds ratio test on different purposes of digital technology use by digital native (N=166) and digital immigrant teachers 
(N=334)

Different purposes of 
technology use

Digital native 
(%)

Digital immigrant 
(%)

Odds ratio Wald 95% C.I.

Learningforknowledge 71.08 79.64 0.63 [0.00,92]*

Creativework 30.12 40.42 0.63 [0.00,0.90]*

Emailforwork 31.33 43.11 0.60 [0.00,0.85]**

Classpreparation 88.55 76.65 2.35 [1.46,Inf]***

Socialnetworking 65.66 48.80 2.00 [1.42,Inf]***

Shopping 33.13 21.86 1.77 [1.22,Inf]**

Entertainments 55.42 33.53 2.46 [1.76,Inf]***

News 72.89 70.66 1.12 [0.77,Inf]

Note: * p < 0.05, ** p < 0.01, *** p < 0.001

Table 4. Group comparisons in technology proficiency at different levels of technology

Dependent variables Independent 
variables

Mean SD t Effect size d

Basic Natives 3.43 0.58 7.99*** 0.71

Immigrants 2.90 0.75

Lower Natives 3.02 0.67 8.55*** 0.76

Immigrants 2.41 0.78

Upper Natives 2.49 0.74 8.30*** 0.75

Immigrants 1.91 0.71

Advanced Natives 1.65 0.64 4.59*** 0.44

Immigrants 1.38 0.58

Overall Natives 2.65 0.55 8.64*** 0.78

Immigrants 2.15 0.62

Note: * p < 0.05, ** p < 0.01, *** p < 0.001
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4.3. PD need to improve
Significantly more digital native teachers than digital immigrant teachers received technology
professionaldevelopmentsinthelast3years(66.27%versus59.58%,Odds=1.33,P<0.01).This
wasprobablyduetotheregulationinChinathatalltheteachersagedbeforefortywererequiredto
participateintechnologytraining,whilenotrequiredforolderteachers.Thepopulartrainingform
anddurationoftrainingsweremainlylessthanaone-weeklecture(87.99%),followedbydistance
onlinetraining(50.97%),andproject-basedtraining(14.4%).Moredigitalnativeteachersthandigital
immigrantteachersparticipatedinthedistanceonlinetrainingandproject-basedtraining.

Thedominantlecturingtrainingwasnotconsideredeffectiveenough.Only9%ofthedigital
native teachers and 10% of digital immigrant teachers indicated that the training that they had
receivedwasveryhelpful.Teachers’open-endedresponsesandinterviewsrevealedthattechnology
knowledgetaughtinclassplayedlittleroleforthemtoapplyitatwork.Participantsreportedthat
theycouldunderstandwhatteachersdemonstratedduringthetrainingclassbutcouldnotremember
itafterwards.Onedigitalnativeteacherstated:

I wish to have more practical classes and have them spread out to our real class.

Anotherdigitalimmigrantteacherstated:

I would just say more hands-on, especially using technology in all the classes.
I wish I could pair with a young teacher to learn technology in PD, in case I lost in class. Lectures 
usually are too busy to help me in class. Usually, the young teachers can give me a hand to some extent.

Mostofalltheparticipantssaidinasimilarway.Thefindingindicatedthatbothnativeteachers
andimmigrantteacherspreferredone-to-onementoring,peercollaboration,andhands-ontraining
format.Severalparticipantsindicatedthatone-on-oneapproachprovidedthemflexibleandimmediate
support,andthusmaximizedbenefitsofthesupportreceived.Collaborativegroupwasalsoeffective
forthemtoapplyintegrationknowledgeinpractice.Thisargumentwascongruentwithmostrecurring
findingsinliterature(Forte&Flores,2014;William,2010)thatparticipantsincollaborationwereable
toseekoutpeersharingandsupportinandoutsideoftrainingsessions,andthecollaborationallowed
themformorecomfortandconfidenceinlearningandpracticeknowledgeoftechnologyintegration.
Groupprojecttrainingformatwasaneffectivewaytoimplementcollaborationinteacherprofessional
development,butthisformataccountedfortheleastshareofmarket(19.09%fordigitalnativesand
12.06%fordigitalimmigrants,seeTable5).Digitalnativeteachersparticipatedsignificantlymorein
distanceonlinetrainingform(Odds=1.30,p<0.01)andalsoinproject-basedtrainingform(Odds
=1.75,p<0.05).Thismightpartiallyexplainthereasonswhydigitalnativeteachersexpressedless
negativeattitudetowardstheeffectivenessofthecurrenttrainingprogram.About3%ofthedigital
nativeversus5%ofthedigitalimmigrantteachersreportedthatthetrainingswerenothelpfulatall
fordevelopingtheirteachingabilities.

Although the current PDs were not effective enough, teachers’ intentions to improve their
technologyabilitieswerenotdiscouraged.Over96%oftheteachersinbothgroupsshowedthatthey
wouldliketoparticipateinPDsinthefuture(Table2).

4.4. Summary
Thefindingsindicatedthat thedigitalnativeteachersinthisstudyaccessedtechnologiesearlier,
spentmoretimeontechnologiesintheirdailylife,heldmorepositiveattitude,perceivedtechnologies
easiertouse,butthedigitalnativeteachersdidnotusetechnologiesspecificallyforteachingand
learningpurposes.Eventhoughthedigitalnativeteachersweresavvywithbasictechnologies,they
didnotoutperformdigitalimmigrantteachersintechnologyintegrationinteaching.Bothofthem
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lackedexperiencesandexpertisetoworkwithadvancedtechnologiesandtheybothneededtraining
fortechnologyintegrationknowledge.Digitalimmigrantteachersneededadditionalbasictechnology
operationsskills.Thetwogroupsofteachersreportedthattheywerenotsatisfiedwiththequalityof
thetechnologyprofessionaldevelopmentsinwhichtheyhaveparticipated.Theyindicatedthatthey
didnotlikelarge-sizelecturingwhilepreferredone-to-oneorsmall-sizeclasstrainingandhands-on
trainingformat.

5. DISCUSSIoN AND CoNCLUSIoNS

Thisstudyutilizedquestionnaireandinterviewdatatouncoverthegenerationalgap,andfurther
exploredteachers’differentneedsinPDsinChina.Thissectionrecapsthemainfindingsanddiscusses
theimplicationsforpracticeandresearch.

5.1. Digital Native Teachers Need More Help with “Integration” and “Advanced” 
Technology while Digital Immigrant Teachers Need Help with “Basic” 
Technology as well as “Integration” for Professional Development
Digitalnativeteachersreportedaccesstotechnologiesearlier,spendingmoretimeontechnologies
indailylife,holdingmorepositiveattitude,andeasieruseoftechnologycomparedtothedigital
immigrantteachers.However,theirperceptionstowardstheusefulnessoftechnologyforteachingwere
somewhatreserved,andtheirintegrationabilitydidnotoutperformthedigitalimmigrantteachers.
Theirreservedperceptions,ononehand,showedthattheyunderstooditwasacomplexprocessto
maketechnologiesfacilitate teachingeffectively,buton theotherhand,revealed thatdespite the
greatercomfortwithtechnologyasawhole,digitalnativesstillneededtrainingforteaching-specific
technologies.Althoughdigitalnativeteachersgrewupwithdigital technology, theymostlyused
technologyforentertainmentandcommunicationpurposes,andnotspecificallyfor teachingand
learningpurposes,andhencetheyhavenoexperienceofintegratingtechnologieswiththeirwork.
Thisreasoningcanbefurthersupportedbythefindingthatthedigitalnativeteacherswereproficient
withbasictechnologies,suchaswebsurfing,communicatingonline,andwordprocessing,butthey
reportedlowproficiencyinadvancedtechnologies,especiallyteachingrelatedtechnologiessuchas
handlingBlackboard,Access,andWhiteboard.Thisfindingparalleledwithpreviousresearchthat
digitalnativeteachershavesufficientexpertisewithgenerictechnologiesbutarenotfamiliarwith
teaching-specifictechnologies(Lei,2009).

Thedigitalnativeteachersanddigitalimmigrantteachersdidnotdifferinmeaningfultechnology
integration.Theybothneededtodevelopasystematicunderstatingofthetechnology,subjectcontent,
pedagogy,andhowtheseaspectsworkedtogether(Kajijevich,2012).AspointedoutbyKajijevich

Table 5. Odds ratio test on PD forms by groups

PD forms NA(n=110) (%) IM(n=199) (%)
Odds ratio for 
teacher groups 
[Wald 95% C.I.]

Overall (%)
Odds ratio for 
training types 
[Wald 95% C.I.]

Lecturing(L) 89.09 87.44 1.18[0.70,Inf] 87.99

Distanceonline
training(D) 55.45 48.74 1.30[0.94,Inf]+ 50.97 D/L:7.20[4.07,

Inf]***

Projectbased
training(P) 19.09 12.06 1.75[1.11,Inf]* 14.40

P/L:42.80[23.00,
Inf]***
P/D:6.04[3.71,
Inf]***

Note: +p<0.1, *p<0.05
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(2012),formeaningfultechnologyintegrationtohappen,teachersneededtounderstandpedagogy,
contentknowledge, technologyskills,and,andintersectionofthethreeabilitiesastechnological
pedagogicalcontentknowledge.Tohelpthedigitalnativeteachersandthedigitalimmigrantteachers
integratetechnologyintoteachinginmeaningfulways,technologycannotbetaughtasaseparate
andindependentdomain.

Hence,futurePDsshouldfirsthelpboththedigitalnativeandtheimmigrantteacherstorealize
thatintegratingtechnologyarefarmorethansimplytreatingtechnologyasanewwayofknowledge
presentation,butafundamentallyreformofteachingstrategies,andthenteachteachershowtoconnect
betweentechnology,content,andpedagogy,ratherthanteachtechnologyitself.Fordifferentsubject
specifically, PDs would carefully design and show participants good examples of technological
pedagogywiththepurposeofhelpingthemintegrateandapplytechnologytosupporttheirteaching.
Inaddition,digitalnativeteacherscouldbetaughtmoreadvancedtechnologyskillswhiledigital
immigrantteacherscouldbetaughtmoretechnologyoperationalskills.

5.2. Shifting the Format of Professional Development 
to Individual Coaching From Lecturing
DuetolargepopulationinChina,large-sizelecturingisatraditionalapproachforeducationalactivities.
IthaslongbeenacknowledgedinChinathelarge-sizelecturefocusedonknowledge-transmission,
minimizedinteractionsbetweenteachersandstudents,andfailedtodevelopstudents’hand-onskills
andcriticalthinkingability(Han,2014).Chinesestudentsaretaughttoshowrespectforthoseelder,
andteacherisregardedastheexpertwhosespeechcannotbequestioned.Inthisteachingculture
wherelearnersactasknowledgereceivers,learnershadlittlechancetopracticeinclass.Thisculture
is contradictorywithwesternculture,where in thewestern literature, learner-centered strategies
andcollaborativelearninggroupsaresupportedineducationalactivities,andhasbeenrepeatedly
demonstratedsuccessful(Thota&Negreiros,2015).FuturePDsinChinacouldfirstlybeshiftedfrom
aninstructor-centeredapproachtoalearner-orientedapproachwherethestudentstakeownership
oftheirlearning.Secondly,futurePDscouldprovideteacherswithmoreindividualcoachingand
sustainedsupportaftertheprogram.

5.3. Implications for other Countries with Similar Culture or Practice
Thefindingprovidedimportantlessonsforotherdevelopingcountrieswithsimilarcultureorpractice
withChina.Thestudyfound that thedigitalnative teachersanddigital immigrant teachershave
differentneedsforprofessionaldevelopment.Thefindingissimilartothosethatconcludedfrom
developedcountry.Aseducationaltechnologycontinuestobeimplementedincrementallyinmany
partsofthedevelopingcountries,thecountrieshavefinishedthetechnologyinfrastructuredevelopment
(power, internet connectivity and bandwidth), and currently working on the teacher training to
supportthesustainabilityoftechnologyimplementations.Governmentsandfundingagenciesoften
talkabouttheneedtoimproveteachers’abilitytousetechnology.Forexample,Chinesegovernment
announcedanationalactthatallteachersbeforeage40mustparticipateinthenationaltechnology
trainingprogrameverythreeyears.However,developingcountriesusuallyprovideforalargenumber
ofpeopletoreceiveminimaltrainingwithashortperiodoftimeduetotheirshortageoffundingor
over-sizedpopulation.Theirfocusseemstobeonquantitynotquality.Forexample,themostpopular
technologytraininginChinaisone-weeklecturingforallagebandteachers.Perhaps,whenfunds
arelimited,amoreeffectiveapproachwouldbetogiveteacherswhatspecificallytheyneed.The
digitalnativeteachershavealreadybeengoodattechnologytechniques,sodevelopmenttraining
programsshouldsavetheeffortsoftechnologyintroductionfortechnologyintegration;whilethe
digitalimmigrantteachersshouldbetaughttechnologyknowledgefirstbeforeintroducingintegration
tothem.Obviously,theneedsofthedigitalnativeteachersanddigitalimmigrantteachersaredifferent.
Hence,onesizefit-to-allteacherprofessionaldevelopmentisnotappropriatefordevelopingcountries.
Otherwise,theprogramwouldnotbeeffectivebutawasteofmoney.
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Thedominanttrainingformindevelopingcountryisshort-periodlecturingsinceithasbeen
consideredoneofthemosteconomicallyefficientmethods.Whileinthedevelopedcountries,the
popularformisgroupworkorcollaboration.Admittedly,developingcountrieshavemorepractical
problemsthandevelopedcountries,suchasmorebudgetdilemmas,shortageofqualityteachers,and
limitedlaptopsprovided.Inaddition,mostdevelopingcountriesrespectpowerdistancewhichrefers
totheinequalitybetweenbossesandinferiorsandtheextenttowhichthisisaccepted(Hofstede,
1984).IntheChinesecultureaswellassomeotherAsiancultures,teachershavebeenconsideredas
thecenteroftheknowledgeandtheclassroomarestructuredasoneplatforminthefrontandmany
seatsfixedandfacingtheteachers.Inthissituation,studentseatscannotbemovedtoformacircleto
facilitatediscussionorcollaboration.However,administratorsandeducatorsindevelopingcountries
shouldbeawareoflecturingformatisnotsuitableforlearningtechnologyintegrationforteachers.
Theyshouldthinkabouthowtotakeadvantageoflocalresourcesandinitiatetheeffortstomakethe
change,evenaverysmallstepatthebeginning.Inthedevelopingcountry,thepedagogyshouldbe
shiftedfromamoreinstructor-centeredapproachtoalearner-orientedapproachwherethestudents
takeownershipoftheirlearning.FuturePDscouldgraduallyshiftthetrainingformatintoindividual
coaching andproject-basedor collaborativeproject examination.The trainingprogramsneed to
helpcreatingacultureofcontinuouslyindividualizetechnologyintegrationsupport,acommunity
ofeducatorsfocusedonbestpracticesoftechnologyintegrationasatoolforengaginglearnersto
developaschool’scultureofadvancingteachers’technologyskills.

6. LIMITATIoNS AND SUGGESTIoNS FoR FUTURE woRK

Itwasacknowledgedthattherewerelimitationsincategorizingdigitalnativeteachersandimmigrant
teachersonlybasedonbornyearinthisstudy.Itwasunreasonabletopaintamonolithicportraitofthe
younggenerationastechnologicallysavvyandtechnologicallyenthusiastic,whiletheoldergeneration
astechnologicallyimpairedandatechnologyopponent.JelfsandRichardson(2013)suggestedthat
stereotypingdigitaltechnologyusebetweenyoungerandolderlearnersshouldberejected.Thelarge
variationofgenerationcalledformorestudiestoresearchotherfactors,otherthanage,topaintthe
distinctiveportraitsofdigitalnativesversusdigitalimmigrants.
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