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ABSTRACT

Given the impact that new technologies have had on individual
and social activities, it is the task of education to respond to the growing needs of the society.
To emphasize this task, UNESCO, in 2008, in collaboration with major companies such as
Microsoft, Intel, Cisco, the International Association of Education Technology, the Polytechnic
Institute and the University of Virginia, designed a document for teacher information and
communication technology knowledge. Due to the importance of the issue and the welcome
of member countries, this document was further revised. In the introduction to this document,
students and teachers must be able to use technology effectively to live, learn and function
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Learning, _ Education should strive to design students with specific characteristics that meet the needs of

;crﬂng!:).gy Competencies, today's societies by designing an appropriate environment. Some of these characteristics are:
eliability,

capable of using information technology, searcher, analyst and information evaluator, decision
maker and problem solver, capable of effective and creative use of productivity tools,
informed, responsible and participatory citizens. By increasing the daily and effective use of
technology in the educational process, student-teachers gain the opportunity to learn through
_ technology. The growth and development of various information and communication
9 zavaraki@atu.ac.ir technologies has made it possible to build a variety of software, hardware and Internet
® (+9821) 22970038 networks that can help the educational system of any country in a variety of formal, informal
and free learning. Accordingly, given the important role that the teacher has in organizing
learning experiences, it is necessary for them to be trained in a way that finds the necessary
attitude, knowledge and skills. Accordingly, in-service and pre-service professional programs
for teachers should include objective experiences of information and communication
technology in the professional dimension. The present paper aims to construct, validate and
estimate the reliability of the questionnaire of technology competencies of student-teachers
at Shahid Rajaee Teacher Training University (SRTTU) in Tehran.

To do so a questionnaire was developed after a systematic review of literature on
theories of technology competencies. Through a random cluster sampling a sample of 60
student teachers of SRTTU was selected and the questionnaire was administered among them.
The instrument included 49 items. Item analysis such as item discrimination and loop, construct
validation (factor analysis) and reliability analysis (Cronbach Alpha) were utilized.

In factor analysis, three factors were identified as: technology knowledge, knowledge
consolidation and knowledge production. The reliability of the questionnaire turned out to be
.98. The results indicate that the instrument is both reliable and valid and can be readily used
to assess student-teachers’ technology competencies.

(I [VH[TiE The results indicate that the instrument is both reliable and valid and can be
readily used to assess student-teachers’ technology competencies.

Validity

* Corresponding author




E. Zaree Zavaraki et al. (¥+)

Oyl 3 s 5 Lo

NUMBER OF REFERENCES NUMBER OF FIGURES NUMBER OF TABLES
9 2 11

Olodrogxlils ail jgLd sycusdo 5 5ol aoldow p (s5wlg; 9 b lael (s lu

rfb)"’))"")"’ ‘r)ﬁy" e ‘,45)'3)}"‘03}:!),‘-’ "'%‘5-”)/3) <l ‘A-Claw/‘,‘gwloﬁjj

<ot Tl oo oSty oo 5 pole 5 posliily, odSCisls e)lal 5 iniion? gy 05,5
ol o 3 el oo oSl o7 sl 5 (arlisily) oASCEs o7 ool 05,5

LR

mi.u"6d.é.Aa}&ml4.'2...'1';‘.)LscLo.'I.'?‘j5oﬁéwwojmﬁwyéud)5tédfsxﬁt4444?5314
Yeoh Jlo o aadsy uJIJJJ.JL Gl gdsy wlal ued . all glaizl caiyl38 slajls (6555unly a5 ol Con i g
95 S5 (Gl dage (b gal 3 (65918 (odl (rm pozmil 9Saps o Jinl (dlag Solo (92 (5 Sl b ) Ken b
Jhail 5 gao90 Condl 4 axgi 0,5 >lib lolae Slbls )l 5 Sledbsl 5,5l iils sl 1) (gaiw Liws g oBiils

5 5 650k ( S5 sl sl oal wis pl dodio )0 28 15 (eSS (6,505k 9 )00 sl g (slo 5
S3kd 5l 50 sob as asilyzy b Glelee 5 ligel (aals (oMbl (28 5 jgmmaitils oz s sl Lame 55 G390
WS o ool SeSy b Sligel Gl a8 Gl cenlio bz S (2ib b 5wl S g el 65,5 000
llbl (5,518 328 )3 anedlss sl wbjle a Sy cnl 5l (Fp 0l o0l gl slo By slasls (555l oS
lalpl Sl g 50 905 0 areilys altae Jo 50 ateilyi g 0 S ool (DAl Ol g Salod S gt
Olobragzatils ¢ 5901 atylyd 10 (5518 50 50503, 3,8 GRaliE b jady £ Lt g Jytms olST (Slig 0 10559 0 0
el Ol (Bl g SOl (sl (5,58 Elsil (8 g 5 95 y5lee Sed ] (5518 sk 5l (5T 0k cuo b
ST 5 (oo csomy sb 553 gyl o a5 00,5 ol 1) (Tl e a5 L8 o laf3il 65 gl
2ol mailejls )3 plae &5 cage 8 @ 4z b ol ren p el )b 1 5iS e (el pll Wlgi e
ool e S gy 1 30 Sl ylaes 5 G231 (G5 oS i (350l (sl s el (6950 55 sl el 5T
Sl )l s oMbl (5 )slid 5l (e @)l 00 2y0 Wil plolas s I Ry 5 S Ged sl 48> sl asliy
Wl els oMo (g0l sl ool 5 lliel wblo Ban b ol alie wil glo B> slal 4o
ol 0als plodil s ol el e Can i oRiSls ledae gziils

oo Tk a0 (555 (Slos e pllas 5550 ulol (g dabitin p (Baa (pl @ o pslate &
S g S olRaily (ol goniils 5l (6540 71 (o) Aiged sl aligS (Bolal (65 diged gy Ll e a5l
wd) )5 4 sle (g, o8 [zl g Jlsie T L al sl glo comdlo asliin y ol a5 agsy 5l 5 Sl ol
sly g (Gele o) o3le 5 s52me (55500 25, 5 S3lolsy sl s o) gy 9 el car2) b ags Jlow ol
s ool (b ole g sl yy JS sl ¢liig,S T > dpmalons) [zl

ol skl Guils 3l g IS Baasd (g y9lid Slgas 3l w3 sle a5 wd plulid el aws (ole Jodo 4 o
Sl s 4+ AN Flis,S T 5l solaiul b delids

059 )‘°)9>ﬁ sf““‘t“’ @'5) 9 )Lt'.;‘Cl }| ML"‘*"‘“)" Cﬁ' &S cds Ol55 P ORI Qt‘.‘ GL"' L)'w}f )Ja" P l‘ :‘5)'.'.5 X
S S o3l lokee goeils ailjglis sla coumdo (s Foly Wlgi oo shole ko 51 onal s 4y olse

YWAF olo e YV :dlyjo 2u )b
\yag Ao \ :&5)5“5 CJJLT
AARYARSNIRL g o R 30

VWAP pote VY i 0 mdy )b

oIS (K

(s pSob

43|)5L2_§ 6[30&.3;)1»0
@li)Lrﬁ-“-l

&5bls,

J?“‘”’“‘" oJJ.,w.”j *
zavaraki@atu.ac.ir &
SYN-YYAV- YA D




Tech. of Edu. J. 12(1): 29-39, Winter 2018

1197 Gl j o) oylas I wle b jgol (5505 cale 4y puis

slalase sbml el wledlbl 5,58 (0] sl colaa 5 olesal,
Spse o 3y s 5 sy GPisel Olee slosye g 00l JLd
el g ools 13 plalas JLast jo oiaal sln 1) oz slagiy, 9
waslr i Lulpl w518 1) e e (BTl o9 e
2 S5k el sl slgly s 5 Sldbl g,5ld )
Soy oS Jub Slaig et o sl p3Y slocemdo 5 oo e
1 o o 51,38 0T 5,50 1) anil jgmme 2ils aalyz 40 g 6,15
aBl ansls |y oY oMo b (SWg et iz S slp Gledas
]

D55 0 p 093 gl o alitee mlie glgl 5l atilgn Wb ledee
30 ol 5 Johnson) cpuilag .Cowl (5,5ld oo @lie cpl 51 (SO
LM.:] m.l:u.aw)a 6[.9)0)5;) B LE)ELJ 6[&6)519.1 8‘5.:‘ l.: J.)l.) ul.:}?h.w‘é
G50l g Sl a3l sl S 5Ll 5l ool g 5 Wigds
by 1) S5 Je palan sl sl lSol, e 5 ol 51,2
@ oS dgime 4] sl s &5 (Ml (65l 5 Slobas (i
Ol wl 658 wp e eolitul by el ln )R] plgre
00505 S 50 Gl god gl Il ez a5 55 18 colail 550
[5] 085 1gime ailolis a5 jo alas g 590l g2l

blsel 5 Groms ol o labinl deliin,y oSl 4 4z g L
Glp il gz ledre gmmisle ailyqlid (550l oMo
2l Ghe deliiwy 5l (g 3L 0,90 Sledlbl g )gls )5
ool Jgos aie ale ldl o g o (oWl slewl ol
SHodl e ozl g il egFns 9Sdsy Slisl «B55 5 SB59e]
U"‘ Lgl!bd.n.];a ‘A..ul )lf U"‘ Lg‘)“ o eolauwl uw)}a] 3o 6)5LJ
Slows 35 Wl e baadlge ol a5 slasl 5 sasis dau>do
grsls ail ol sl comMo (6 550k Ghomw vl B addllas g (o) 2
Slows e pol (raghy Ban sl o] (sl )l 4 5 ploles
l,5L8 slo comMo 5 5ol asliins y 5luly, 5 b Liel el

ol il A iegh o5 Slasl . leles goeadls
al sl sla cemdo (5 8ol doliiw p Y Igin Judos (all

alygld slo comdo 5 S0k anliion 2y s (0
43|)5l;5 sl Mo ng.:féli AAL...M).; Gal.;l.a o= (7

OB9H V9

w

doddo

gk ol @)lel anelr el hrogs ol s o hagly (b,
e Ols 2l dated o Can i oBiily ledas goeiils alST el
gls 5l (6,55 diged ol (sl aligS (5 pTaiged by, LSl
ObT (g5, l)sld slo oMo (5,050 anlidn 5 S5l Glales

5 650 Slidlsd 0 g slas sl &5 b 4 axg L
ol 2 oS sl o5adgr olol e il plazi oail3s sla s
oy Koo (37 (32 S8 5 (5 Ka b T oA JLo o iy
&_)UDL.J)‘ 9 Sl 6)5LJ uM;L) 6‘)A ‘) (G sL\.~.~.>)45 oKl 9
6loy5iS JLiiul 5 godge Contl 4 azg b oS (b Glelae
Al dedie jo 8T 18 LSS (6,550 0 50w ()l pac
)L......_v slose 3o dsya 0)5)15 9 kgjﬁfblﬁ ‘L;..\j)‘ Lg|).3 M PR
Wb gledee 5 oligel zils wledlbl 51 28 5 j9mmesiils woduzn
Gk 5l b S g pela WS 0j0 65918 5l S5e b wislen
il 59 el éa|5? sl > slasls ‘_gji'x.wb aS WS Cany L5.4L">
DleMbl 5,0L8 0 )15 o weilss 5l Wil le b S5s ol 51 S0
J= 50 aailys 5 00d 5 S ppenal «ledbl G5l o 5 o ¢ 5 g
63‘&35).9‘,.13 «5 90 L;Lm)l}.ﬂ S g S opm)ls o M‘y RYCINDY

D a8 ke 5 Jotans ol

—

Whigel amlB 0 6l She g eyeyg, op)l5 Rl L
Kyl g0 S s 1y (655l8 sk 5l 6 5S 0k Cuo b (lalaogzail
el (el o bls)l g Sedlbl slacsslid glyil sanwg 5 o,
2 a8 00,8 wal 8 1) (8l slaasil 5 b Sl da l38le 5 gl
2 sigel gl Wl oo B3T3 somsy e ¢ soms; S5 5Tk €l
2 b a8 oo B @ 4255 b bl (oo iled 6L 5508
sligsa cul 6900 65 sl )l GRSk @) aoplejle
e 35 g 1y 03 (ol 5 3l (S5 a5 sty e
Sl ledae Cwsd Sl iy 5 CedS ped slad > slaasl el
slad > slal jo Slbls | g Sledbl (6,5L8 51 cne o)l 003 05 150
Iv] asl

Bl Gilre Dyget ax g > Sjpot dx N g e
s p3Y Sl s 5 @olio 55l Liils 4 a8 wsl anisls Slales
095 paads slgioue (IS (nl 3l (6 S e b anilyny oylades b ail
390l gl (olas glagsjluas anles @) Glisel tils 4 1,
5 et Lo slalnl 5 Sledlbl wlalET (5 slaes Jbumus 5L
oolal398 slaces,d U wijlu g H0lB 1) lades a5 wiin oailie
Sbwl 5 3,50 (paass Al ;0 e (astde S50 ln 5%
Sl s ples @l culls Koo o st Bjeel Sloladl [¥] oS
Sy Slygelmls wiilsn &5 GliSa plalee (bjsel slp Y
L] o)l 1) asl Jlbd g el solasdl slalae jo b anles
Egdge 4 dus LIS 50 Sledbl (5,5l sla Il 5l solitul ogou
Iyl Ll .l @glise oylj90] yzls cople 5 (oijgal Blanal o sgimme
oMW o 1y ol 8IS Wilsi oo a5 8)ls a5z 5 (S e (qusld



E. Zaree Zavaraki et al. (YY)

olhtkas 3 Silsj <lyj Jaslow]

il alils 0925 acgazme (pl Ho SYIGw ST .05 colatwl FLig,S
Coyd ool il SVlBe a4 Cod (g8 il gl oS
WS oo g ralS

033l IS @bl s ElisyS Wl Jga b 5l eslinul b ol by
s g8 T Jlgis 95 58 Bi b s S e = 0.98
55 s Bl st g b el el 3 ol 5

Sl Tl e (o
SRR 5 3,0 sz ke Slaty) (ShL cu e e Gl
o3Il JInl obl cope aulre slp lig S ST g, 5l ol
Ol Hlade s Bdo g god aSl 4 azgi by g ol oolail (5,5

el s 4,0.98

bl i
0393,5 oolaiwl 3 T A e Ghgy dw 3l deliion ol b Jlael 6l

|

(Face Validity) 5,52 /s,
g %SL.:I )'| 60‘&.&3 )L:;‘>'| o AAL_W...:)J “Sy3e )Lp‘..c‘ ey 6‘)3
S5908SS (maazio g alul (g55l8 lo LomMo )y (L o)
ool )‘)3 (ULC)UD‘ 6)5L$ ULA.GM 9 )sl.».wo 9 Lo.@l) ..\.».?Lw‘ su;..u)yci
slaceodo 5ol wlg e anlituy LT wod ot b o
3l s 50 91.>3La| fl.?d‘ BUNCETIR QUESi PR IO PP P Y-
cdalidionw y Y5 a5 0lo lis aslul ol alads o 38165 causlul

i sl 2y
Cigllas (lgiome g Buw) Slasin Jgoz b aSl Ldo o Q}A)'T ol
(M) Jsd} ] °~\:t~>)§ QL“" )‘)J‘ ool J.’>‘).a L Jaj.!).c

Construct Validity) ol 15,
$lo353] gyt b B ool 039 Lol Jelge Jeloss plas jshac
Kaiser-Meyer-Olkin Measure of ) (g,ls pdiges colaS azli
Bartlett’s Test of ) <li,lb cug,S ¢ (Sampling Adequacy

cpmled oy 1y Sole Jdo plxil Sl (Spherricity
Wil oo KMO 2 0.6 (5pdy o590 Glime JBlas> oS0l 4y a5 b
oo Sl diges e a5 el )] 5Ll KMO= -0.776. aslne
Sas)S 093l 50 Crizmen wiles celie lale il el ol
2 VWY solsl ax 0 5 X% =3839.759 L jio (5,8 55 2l
aS col ol 5] S ol ogd oo 8 Hliebl ws 0 A9 mlaw
Joloe LSis (gl ailyolid slacesdo (6,80l (gdalidon y; SYI5uw
ey S5 a @ lre (nlple 5 il (SI (Simon T

4O )Lu.uy; S B o as og assS FA glls A.ALMM,); Qil
A sl alflaz jab 4y Jule 12 0505 0l 0 0000 0 yad bd 45
(2d o9y 9 el cu o) b agS Jlow glp ad) |5 4 slo b,
Slr g (Shele Jdo5) o3le 5 S50 (5592 219, 5 s5lels) sl g
(o Jole 5 aslitony 5 (6lp lis)S Wl o pd aslons) jliel
ailyglis slo Comdo (6,50l o 4155 Ao Foome j0 0l oolaiul

ol oo 8 o 850

baisly

gyl omin xSl obilael sla SRy wn sln
ol b ol 4y 5 50 a5 28,5 )13 i s g, 5 jLiel 5l il
..)Q)f <°

Sl ] ozl Slo s s

1d S plowl 5 codlad an hagh Il (o) Cax
(Item Analysis) s Jlju Jodos (!

(Reliability) oLl s (&

(Validity) Lol oy (z

Lo ffw ol (il

1288 bl b Slwlre (Y5 Judow sl
(Difficulty Index) (s,lgi0 dz )0 dulore -
(Discriminative Index) j.oi < o dmwlowe -
(Loop Method) ¢) g, -

cewlio S BT sl 5 lg0 420 sl

Y5 dan a5 8L y0 Blgi oo ) 5oz 50 gyie Sledbl 4y azgi L
Gio Jges gt Al yo gl o g IS IEV BT ol o
il oed (S oles 4 e (pl b Jlge Sl Lol sy 55

oo Yl AR (5l a5

dop o5 Z8L)s plgiee Vo Jgar o gyske MLl 4 azy L
Pogme (Ko lils liebl 00,030 maw jo SYleen
S ol b Jlgmw Sl Lol 08,5 cod B> Jlgto b § sidb oo
blioed S 2l 4 5

elio S BT sl 8] s,
9 I 2 G (Kicod o po dnile poodle CYIg o o
03,5 (o0 e RS b ol SESS (Ko 0 09051 S
Dgdse 03 S SYlsu b g jo il Gliee 4 Gyl (non
Saplon 0 O )leas b bl (g8 il 0 y9lcumsds (sl
ST Jge 2 angs (bl o pd (et by 5l g5 o0 W Igas g0



Tech. of Edu. J. 12(1): 29-39, Winter 2018 (YY) 1198 lwoj o oylows I il ool (6,9L5 ol 4y piii

4.3|)5LA§ sbeo>dNo ML&-M&'J)J LY Ja}g).o uy‘gw 6)‘5&0 a0 ) de.>

Table 1: Difficulty coefficient of ICT competency questionnaire items
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Table 6: Roteted factor matrix of ICT competency questionnaire

Total squared loads extracted after rotation

Percent of cumulative Percentage of General Components
variance variance
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66.965 18.500 9.065 3
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Table 4: Bartlett Spread Test and Sample Ability Index Test of ICT competency
questionnaire

0.776 Qualification Index of Sampling
3839.759 Bartlett Spread Test: Two Values
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Fig. 1: Scree plot for ICT competency questionnaire
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Table 5: Initial Eigen values of ICT competency questionnaire through Principal Components Analysis

Foisl coslichenis of soa-rotsl orall fecici Special el
Peroent of cormdat e Feocepniage of : ol Peroeni. of camulsl e Feocepniage of c o CoTpC R
v Al e ] ]

AT aITT ALY WL EITT EL B2
L= B AN ] SR IN AN (]
LR EE Arid [ EE 1
WL EE L&
T X T (g
Eere) Z5A0 L5
T zxrm (AT
ELLIT UL a1
LR LFE oamn
LEE o) LN (1"
L et ) L s
B T LAas oma
Lt ) L
LAY L
N0 LM
iR oam
gL s oaw
Eri- ) oL
EEREL
iRt
SLALE
D
Tt
)
O
g

avanh
T
WL

LT

WLILE
R

L
L

AT
T
T

EEEER
aggsg
geSE

AL
LTI
LN

FEEGE

R
ok
T
AL
T
p iy

EE
EELHEREEEEENEHEREEHER WEHENEEBHHEEBEEROF RECEE B 8 o v oW

BEE

alygld o coumMo doliiow y s > 5‘&)‘?5&‘&‘ slbadse 029)440.&&@‘)7'&»1 adso dw Jole o 5lo iV Jgax

Table 7: Unrotated Factor matrix of three components extracted by principal components prior to rotat of ICT competency questionnaire

Factor 3 Factor 2 Factor 1 Question Factor 3 Factor 2 Factar1 Questian
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Table 8: Factor matrix extracted using varimax rotation of ICT competency questionnaire
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Table 9: ICT competence questionnaire scoring

Maximum Census
Minimum score Question number Factor
scare guestion
100 20 47:42:41:40:35:28:27:25:24:23: 20:19:14:13:12:11:10:4:3:2 20 Creating
Knowledge
8% 7 49:48:45.44:43:37:36:35:34:33:32:30:29:26:Fc5: 1 17 Deepen
knowledze
&0 12 46:38:31:32:21:18:17:16:15:9:8:5 12 Technology

literacy
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Table 10: Goodness of fit test of the ICT competency questionnaire
Result amount Indicator
Model approval 251.2 x2/df
Model approval 80.0 P.value
Model approval 05.0 RMSEA
Model approval 90.0 NFI
Model approval 92.0 CFI

Jouz b @llae 095 b Lo e Jale y0 Jule yo OWIbe cou 5 ot

o ol (1))

alyld slacesMo asliios 5,65l gloJole VY Joux

Table 11: Factor structure of ICT competency questionnaire

Factor 3 Factor 2 Factor 1 Question
807.0 2
805.0
819.0 4
789.0 10
848.0 11
792.0 12
835.0 13
727.0 14
888.0 19
642.0 20
888.0 23
848.0 24
840.0 25
872.0 27
871.0 28
728.0 39
854.0 40
819.0 41
870.0 42
609.0 47
652.0 1
731.0 6
722.0 7
827.0 26
821.0 29
773.0 30
836.0 32
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Fig. 2: Covariance structural model of the ICT competency questionnaire
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