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ABSTRACT

I thi ae, wedicu digital liteacy a d e e vice teache
educati a d eflect thecu et tate f web-ba ed educati

a d devel e t f digital lite acy i teache educati i
Sl ve ia. The lite acy ¢ texti dicu edi the c text f the
Educati al Tech 1 gy c u e which i delive ed i teache

educati . Theai fthi cu ef eevice e i ayad
i aycla teache 1 t devel tude tteache ’ digital
liteacya d e aethe f the efficie ti teg ati fICTit

thei teachi g. Thi willi tu i flue celea e ’ digital lite acy
adc ete cef activee gage e ti thee egi gcultue f
a tici ati The ae dicu e web-baed teachi g
eth d 1 gy with a fcu i tucti al deig, lea i g
e uce ad high- de lea i g utc e. The aff da ce f
bile tech 1 gy f te ubi uit u lea i g which ha bee
i tegated i t the teache educati cu iculu . The ti f
t 11 lea igadliteacie i dicu edi thec text f the
ta iti f taditi al witte cultue t digital cultue. I
itegatig  Dbilelea i g, theei tatdi e i ¢ vege,
udeliigthe devel et f digital lite acy: the tech 1 gy
di e i f wi ele bile wvidi gi ta tacce ,the cial
di e i adthelea i gbechaviu di e i .A uveywa
¢ ductedt exa i eu de gaduate tude t-teache ’ attitude
the a licati fubi uit u educati a d the devel et f
digital lite acy th ugh the i teg ati f Dbile lea i g. The
e ult i dicate that tude t-teache have devel edc  ete ce
i avaiety f  bilelea i ga dteachi gactivitic They believe

that biletech 1 gyiceae ¢ ecti betwee lea e ad

teache but ae ecutal ab ut the i teg ati fchilde >  cial
actice f  thei feeti et ch le vi et
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1. INTRODUCTION

The et ftaditi alliteacie fwiti g, eadi gadc utig

i faci g hift with the devel et f if ati ad

c u icati tech 1 gy.

C yight i held by the I te ati al W 1d Wide Web C fee ce
C ittee (IW3C2). IW3C2 e e ve the ightt videahy eli kt the
auth ' ite if the Mateial i ued i elect ic edia. WWW 2016
C ai ,A il11-15,2016,M t éal, Québec, Ca ada.
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fe 1 al
a de ecially

educati ad ¢ tiuu
aj cha ge i alld ai
fteache ’c¢ ete ce .

P e e vice teache
devel e tb thface
i thed ai

Duet a id tech 1 gical devel
ab utthec ete ce e uiedf
ad fe i allea ig If

et,theei diagee et
itegati fICTit teachi g
ati  lite acy kill i cludi g
eachi g, acce ig, ¢ ehe 1 , citical evaluati a d the
if edue fdataa dif ati [l]havee e ged withi the
if ati ciety. C ute lite acy, which i ec ce ed
withc  ute tech 1 gya dh wt eateit[2],wa adde ed
bytheele e tay ch 1lcu iculu bjective the tech 1 gy,

e ati f tech 1 gy, ad tech I gical ¢ cet ad

ga igicludig ble lvi g kill [3]. ICT lite acy
efe t a lyigif ati ¢ u icati tech 1 gyi all
a ect fhu a life [4]. ICT lite acy i defi eda i f ati
lite acy “applying technology to communicate and use information
resources highlighting critical assessment of information [5]”.
Ubi witu tech 1gy ad aid devel et i calligit
ue ti thedefi iti  fICT lite acy. Web2.0ha b ughta hift
f aiulati adc u t fif ati t ducti
adhaig fif ati [6]

Digital lite acy i defi ed a a ix f tech ical
eaigful e gage et 1 digital e vi
e vi et ad etw k.Digitalc ete cei v lve ble
Ivi g, ¢ uicati , aagigif ati , cllab ati |,
ceati ad haig fc tet adk wledge buildi g [8].
C etece f ceativeex e i ad lie ducti ae
euied,bthi ch ladi thew ke vi e t[9]. Digital
liteacy e uie c ete ce f e gage et i web baed
e vi etc biig de fe eetati with wultile
ig yte exliti gtheaff da ce fwebtech 1 gie ad
ulti  dallite acye beddedi cial yte [7]a di e uied
f aut u atici ati i a etw ked ciety whee
a tici ati ea ducti .Patici ati e uie theabilityt
deig adceate ulti daltext adweb e uce t eet
k wledgea dt ¢ u icate with the [10]

The ti ft 1 i lea ig[ll] wvigf  thetadit
witte cultue f e cilad ae tech 1 gyt digitaltech 1 gy
i challe gi gf cgiti adlea i g Bthi ch lcu icula
ad ut f ch I, the ge e fbthtextadite e al
i te acti c uicati ae igatigf itf t
digital f Thi i v lve egig chaacteitic f al

ficie cy a d
et [7], web

al



c u icati a dwitte ¢ u icati al gwith ulti edia
ad ulti dalaff da ce. Multi dallite acy e uie that[12]
“The use of different modes of expression in student work should
be integrated into the overall literacy goals of the curriculum...”.
The ai ecuie eti ble lvi g a d citical thi ki g
ability i all digital e vi et a lyigavaiety f de f
ex e 1 .Multi dallite acy ake a ig ifica tc tibuti t
the ¢ ehe i fc cet adt thei a licati th ugh
cedual k wledge [12]. F the tech 1 gical a gle,
1 teg ati f vaiu de ( cha el) i a 1igle
c u icati alactui gthe a e tcli ¢ ce tualizeda
ulti  dality. Multi dality i a lied i e al
c uicati adal i hu a-c ute iteacti (e g
ulti dal i teface ) [13]. Multi dal lite acy theef e
itegate ude tadigad aiulati with tech 1 gy i
te fude tadig wulti dal yte ad duci gad
ta fe ig wulti dal duct i ¢ u icati act f all
t.

I itegatig bile lea i g thee i tat di e i

c vege, udeliig the devel et f digital lite acy: the

tech 1 gydi e i f wi ele bile vidi g acce , the
cial di e i ad the lea i g behavi di e i

Ta f 1igliteacyf alt witte cultue[l4]i v lve a
hift i ¢ giti Digital lite acy a d bile tech 1 gy

aff da ce havei act cgiti .Maiulati with bile

device i cha acte ized by:

-t uchi te acti

-1 tatacce t if ati

-hy ec ectivitya d etw ki g

-dy a ici teactivea d wulti

dal e ee tati facilitati g

atiallawae e a d ulti dalc u icati
M bile tech 1 gy affect cial actice f tudet adh w
tude t lea wubi uit ulyi day-t -day activitie . Sh tlea i g
eve t aety icala d ultita ki gi ¢ LA aebec ig
wide- ead lea ig e uce [15]. Liteacy ic ate
tech ical kill a d «cial actice which i te act a d i flue ce

each the . Ubi uit u tech 1 gy facilitate cial actice

a db thleada d ettheliteacy e uie e t.

Si ceubi uit u biletech 1 gyta f cial actice a d
efeece fyuge geeati ,theteache ha t c ide
teachi g adlea ig a ache alig ed with efee ce f
tude t a d digital lite acy “grammar and spelling of the digital

cw

[16]”. Thi ae dicu e tude t-teache ’ digital lite acy,
utli i gthecu iculu a da  ache a liedi 1 itial teache
educati . The tudy eet u degaduate tude t-teache °’

attitude t wad a lyi g ubi uit u educati
digital lite acy th ugh the i teg ati f

addevel ig
bile lea i g. The

Educati al Tech 1 gy cu e f eevice e i ayad
i aycla teache ai t devel tude t teache ’
c ete ce ad e aecthe f theefficie ti teg ati fICT

it thei teachi g, which willi tu 1 flue ce lea e ’ digital
c ete cef activee gage e ti acultue f atici ati

I 2006, teache > ICT lite acyi Fi la dwa defi ed with e ect
t edag gicalc ete cya dtheue fICTt 1 th eelevel .
The fi ti v lve the edag gicalue fICTadue fbaic
fiwaef textediti ga de ail;the ec di v Ive the e
adva ced edag gical k wledge e uied f deigigad
devel iglea i g e uce adthethidi v lve ulti edia,
ditacelea ig yte , etw kig, ga igif ati
yte f ad iitati ,ICT u ted e eacha di  vati
Fi ih eeache i dicatedthati 2006 10% fteache achieved
the thi d level fICT ¢ ete ce [17]. With the devel et f
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Web 2.0 the thid level ha bec eabaic euie etf all
teache . Theue fICTi teachi ga dlea i gf high de
lea ig utc e i a ed iatc ce .ICTi a liedi
teachi gf exa iigc cet, Ilvig Dble ,ceativitya d
i vati [I8].M vi gawayf a ecilad e tech 1 gy
t digital tech 1 gy, tude t eed digitalc ete cea e able
f thei lite acy. The devel e t fdigitalc ete ce ha t

take lace i ac -cu icula ¢ text a d acc di gt the
TPACK tech 1 gy i teg ati del. The TPACK del
vide i teg ati th ee level : tech 1 gy, edag gy a d

¢ te tk wledge[19].

2. Digital literacy to facilitate high-order

learning objectives: The curriculum structure
C ete ce devel edwithi the Educati alTech 1 gycu e
f e i ay teache ad 1 ay cla teache ae
c ected with the bjective f e-ch lad i ay ch 1
cu icula, educati al ce e ad the 1 teacti ad
ex eie ce f which childe lea . The cu e ¢ ve
if ati adc u icati tech 1 gya wella ediai
teachi ga dlea i g,ude i edbyc cet f aticiat y
cultue, etw ki g, ad ceative ex ¢ i ad ducti
ude i edbyc llab ati ad hai g.C ete ce ae eeded
f atici ati 1 digital cietal edia, a d the ga i
atici ati 1 cau ed ebythelack fc ete ce tha bya
lack ftech 1gy [20]. The fidig f eeach (diffeet
educati al level i dicate that y u ge ge e ati wh have
g w u ui g digital tech 1 gie lack ade uately devel ed
c etece f li e atici ati .The eaedefi eda c eative
ex e i , ble Ivigcllab ati ad hai g[9].Theue
fc ute adthelte eti at fthew 1d fyug e le
wh aeealyad te f  veltie -e eciallyi thei aeti e
[21].S eada g tudet i fate tha a  gteache [22].
The lack fICT a licati a dthei alig e twithcu iculu
bjective t wa d digital lite acy i  ai tai edifteache ae t
digitally lite ate a d lack ¢ ete ce f ICT u ted teachi g
[23]. Web educati  teachi g eth d 1 gyi clude i tucti al
deig adlea i g e uce a lyig  Dbiletech 1 gy. They
aei le e tedi the Educati al Tech 1 gy cu iculu with
egadt high- de lea i g bjective . Stude t bec ee gaged
i thef 1l wi gactivitie : digital t ytelli ga lyi g ulti dal
deig,  Dbilega ebaeda a licati , «cial etw ki g
ite, haig dcu et, deigig e al web ite ad
deigigweb ite t u tcla i tucti ,cla

aage etutilii glea ig aage etyte ,Web2.0t 1
ad atbad.

2.1 Survey on student-teachers’ attitudes and

digital literacy
The TPACK  delwa a vide

al

lieda theteachi ga  acht
a authe ticc textf tude t-teache lea i1 g. Thei t ucti
deig f the Educati al Tech 1 gy cu e i fcued
exa 1 ati fchild e * day-t -day actice whe ui g
tech 1 gya dweb. The le f ch ladteache it if
aet adchilde adt facilitate digital lite acy a d the
a iatei le e tati  fthe  Dbiletech 1 gyi day-t -day
activitie . Lea i g at the tage fealy lea i gi baed
c eative activitie , wh leb dy ve e t, laya dc llab ati
Lea i gi ce edwithc cete -y blic e ee tati
fc cet.Maiulati fc cete hyical bject a dvaiu
ateial i ¢ bi edwithviuval e eetati . Acc di gt
Piaget [24], childe * devel e tal level i e-ch lad
duigthefi t eid f i ay ch 1i defi eda thelevel f

bile



ce ed
vide

c cete eati ,adacc digt Bue [25]iti
th ugh acti i thi e active tage. The ¢  ute
a ache adtechiue fex e i adceati , layad
c llab ati a d facilitate  vi ualizati ad vitual
e eetati . Ke [26] it wutthat webbaedlea ig

vide efficie t a d effective acce t ulti le de f
e e e tati a dtheef ei flue ce thi ki g. The ceati ,
e eetati adc uicati f eaig i wulti dal[27]
the tudy we e: What ae tude t-

a d attitude t wad educati al
thei w digital lite acy?

The eeach ueti f
teache ' digital actice
tech 1 gy?H w tude t-teache a e

2.2 Methods

A uveyad e i-tuctuedg u i teview weec ducted at
thee d fthec u et ide tify tude t-teache ’ attitude ab ut
educati al tech 1 gy a d thei digital lite acy. Thei tu et
wee deig ed baed the th ee de f eetig
itec ected elati TPACK [19], FRAME [28] a d va
Dijk [29]. The TPACK  del fteache ’ ¢  ete ce vide the
fa ew k f edag gical k wledge, tech ical k wledge a d

hi

¢ tetk wledgef thedicu i  fdigitalc ete ce . The
FRAME del ide tifie thee ai di e i i bile
lea ig:th e falea e, fadevicea d fthe cialc text.
Va Dijki ¢ ce edwithdigital kill whichhe e e t withi
aticula ¢ text: ediu elated kill ,c te t elated kill a d
t ategic kill falea e.l wu dicu i Va Dik’ del i
a liedt exa iigthelea e withi a cial ¢ text whee
digital lite acy i a lied.
Learner
St ategic
Pedagogical
Device Social
F ala d context
eati al web If ati -
elated © u icati
Technical ade tet
C eatl
Content
Figure 1. Digital literacy dimensions
The uvey ueti wee deigedi thee ecti , (1) the
lea e/ tategic/ edag gicaldi e i ,(2)thedevice/f ala d
eati al web elated / tech ical di e 1 a d (3) the cial
c text/if ati c uicati adc tetceati ule /

c tetdi e 1

The e i-tuctuedi te view f 1l wed the a e tuctuea the

uvey. Patici at weedaw f tude t-teache f the
faculty feducati dui gtheyea 2013,2014a d2015.1 t tal
117 tude t aged 19-20 yea , 106 fe ale ad 9 ale,
atici atedi the tudy.

2.3 Findings
The fi di g ide tify tude t attitude t wad a dge ealue f

educati altech 1 gya wella thei ficie cyi b thlea i g

a dthei tucti al ce (i.e.c u eEducati alTech 1 gy).

Self-a e etwa ¢ ducted a calef S5-veyhight 1
tatall.

The eeach ueti wee: ‘What ae tude t-teache ' digital
actice a dattitude t wa d educati altech 1 gy?’a d‘H w
d tude t-teache a e thei w digital lite acy?’
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T adde thefi t eeach ueti , tude t’ Dbiletech 1 gy
actice weeexa 1 ed. Theyweeal akedt a e thei w
ficie cyi b thlea i ga di tucti

T adde the ec d eeach ueti the del ee tedi

figu e 1 wa de ig ed. Digital liteacyc it f vela ig

itec ected elati  hi , which take lace betwee the th ee
di e i a idicatedi figue 1. The bjectivewa t exa i e
digital liteacy i ac - ecti f tech ical, edag gical a d
c tetk wledge. A thee ce e aec lex, the th ee

del wee itegated. The lea e di e i ¢ ce the
edag gical di e i i a lea ig ce ad tategic
di e i whe iteacti ccu with(a)f alad eati al
e gage e t with the web (e.g. tech ical) a d (b) i f ati -
c uicati tech 1gy adc tetceati (i. e. cial
¢ text). I the fi t table the tech ical di e i i exa i ed,
efe i g t activitic ad elffa e et f ficie cy f
tude t> w lea i ga di tucti alability.I the ec dtable
the lea e tategic a d edag gical di e 1 1 exa ied
i dicati g ficie cyi lea i ga di tucti . The thid table
hw the cial c text ftheif ati alc u icati al
di e i adc tetceati adelf-a e et flea igad
i tucti

Table 1. Device / formal and operational web related /
technical activities and self-assessment of frequency of general
use and level of proficiency for own learning and for
instructional use

Activities Frequency Level of Level of
of general proficiency proficiency
use - for own for
Mean (SD) learning — | instructional
Mean (SD) use —
Mean (SD)

Microsoft office / Open 5.0 5.0 5.0

Office

Video editing 3.2 1.1 1.0

Photo editing 4.4 2.1 2.2

Web site design 2.7 2.2 2.5

Learning management 1.9 4.5 3.7

system

Smart board 1.9 2.2 2.8

Digital storytelling tools 2.4 2.0 3.5

Game based apps 4.3 3.9 2.2

application

Social networking sites 4.7 4.5 2.4

Sharing documents 4.9 4.8 4.0

Classroom organisation 4.4 4.4 3.2

and management

applying mobile

technology

Stude t-teache a e ed thei feuecy fue f vaiu

actice a dtech 1 gie.S e actice aea e ed uitehigh
i te ffeuecy fuebut ficie cyf thei w lea ig
adi tuci 1 a e ed uchl we (vide editig, h't

editi g). The e ult i dicate that tude t-teache have devel ed
¢ etece i avaiety f  bilelea i ga dteachi gactivitie .
They have a lied the tech 1 gy i the Educati al Tech 1 gy
cu ei i tucti aldeig a dacc di glya e thei level f



ficie cy. They have

actice , h weve ,

lea ig ad wuch 1we f
aage et yte , cla
a lyi g Dbiletech 1 gy).

t,h weve ,u ed
( atb ad,digital t ytelli g)f
ficie cy level

thei w

i tucti
ga izati

e fthe e

a e highe i

lea i gF

ad

Table 2. Learner/strategic/pedagogical dimension - own
learning and for instructional use

actice

the
thei w
al ue (lea i g
aage et

Ti e aage etuei highe i thei w lea i gtha i
i tucti . A aetly thei ¢ ete ce with egad t ti e
la igf 1 tucti ae ta devel ed yet Beliefi the
u ability f  bilelea i gf ee gage e ti lea igi t
a t ga g tude t-teache

Table 3. Social context / information-communication
dimension and content creation / content - own learning and
instructional use

Stude t-teache

bile tech 1 gy i lea i g a d teachi g. They believe that

bile tech 1 gy ucce fully facilitate lea i gbyc bii g
diffeet e eetati al de.Theyaeha yt ue bile
lea i gadaelea i g ewa ache with  biletech 1 gy,
buti dicated thatthela twa u ed ei i tucti tha i thei
w lea i g With egadt dicu i abut biletech 1 gy
a df digital t ytelli giti bvi u thatthi i ec

f i tucti tha f thei
Educati al Tech 1 gy cu e
i tucti al deig tha t i
tude t’ w lea ig.

i dicate that they feel ve y

w lea 1 g It ee
e eff t i
le etig

itive with ega dt

ew  actice

that du i gthe
dedicated t
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Statements Own Instructional Statements Own Instructional
learning use learning - use —
- Mean (SD) —Mean (SD) Mean (SD) Mean (SD)
Affordance of mobile technology 4.2 4.1 | use mobile technology for 4.2 3.6
enhances quality of learning. collaboration.
Teachers should use more mobile 4.7 4.7 I am more connected due to 4.5 33
learning. mobile technology.
I am inclined to use mobile 4.2 4.2 I share my learning resources with 4.5 3.6
learning. mobile technology.
I am confident using mobile 4.5 3.8 | participate in professional 1.1 2.2
technology. discussions about mobile
I learn about new mobile learning 3.2 4.4 technology.
strategies. Participation in social networks 3.6 3.6
| discuss mobile technology with 1.2 33 enables. me t,o dev.elop my
professional identity.
colleagues.
| enjoy creating multimodal content 2.2 3.8 Hlike conte.znt creation in 4.2 4.2
. . collaboration.
for mobile learning.
My time management is better 4.3 2.8 ! “kf tots.earch for and share 41 41
with mobile technology. contentin groups.
| am effective in using mobile 4.5 3.8 In grf)up communication | use 2.7 2.7
multimodal means.
technology.
I am effective in applying 35 EW) Mobile technology connects 4.2 4.2
. learner and a teacher so that the
computers for problem solving. . .
interaction between a teacher and
| can critically evaluate information 4.4 4.4 learner is more intensive.
on the internet.
Mobile technology assisted social 3.1 3.1
My competency for creative 2.9 2.9 practices in free time could be
expression and content production effectively transferred and
is in general sufficient. integrated in school environment.
Mobile technology encourages 2.2 3.0
learners to get connected more for .. . .
the purpose of learning in their free Stud.e t ae 1t1ye ab. ut the c.131 adc lla}b . ative ue f
time. bile tech 1 gy i thei w lea igadle Ci i tucti @
. ; — te fuig  biletech 1 gyf cllab ati ,c ected e
Interactive tangibles facilitate 44 44 ad haiglea i g e uce). They ae cauti u ab ut whethe
learning cor.nbmmg ble. visual cial actice ui g bile tech 1 gy i childe * feeti e
representations: tangible, visua c uld be efficie tly i teg atedi t the ch le vi e t. They
and abstract. . . . .
believe that bile tech 1 gy iceae ¢ ecti betwee

lea ¢ a d teache but ae
child e ’ cial actice f
e vi

eut al ab ut the i teg ati f
thei fee ti e t ch 1
et

3. Conclusions
F efficie t ICT i tegati fu di
eve ti g the digital divide:  tivati ,
kill a d diffee t u age [29]. Ou tudy f cu ed
liteacy f eevice e i ayad i aycla teache
The le f the teache i f tei g digital lite acy i the ext
geeati f tudet h uldbet e ha cethei c ete cyi the
d ai fwebbaedlea i gi which digital liteacy i b th a
ecuiite ad a utc e I the teache educati , the
e aati f e- e vice/ tude t teache 'c ete cy i digital
lite acy will be e ha cedby egi gdi e i ftech 1 gy,

e i ae cucial i
hy ical acce , digital
the digital



te tk wledge. Thec te ay euie et
ad tac wu ti which e uie fteache
vative kill i i tucti aldeig a ddelivey.
et fdigitaltech 1 gy vidi g ewc text i
ediated by t 1, c text adc tet
igati f i tcultu et adigital cultu e
dality. The ca ability f eadi g a d
duci g ulti dal text eed t be itegated it the
cu iculu .They u ge ge eati  utili edigital cial actice
which a e by thei atueubi uit u a da uchhavea te tial
f itegati it the ch lcu iculu .
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