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Abstract

The research aimed to develop indicators of computer, information technology, and
communication skills of 21st-century graduates. The sample consisted of 10 experts in
education, 10 students for the development of indicators of computer, information
technology, and communication skills of 21st- century graduates, and 1,165 students for the
development of indicators of computer, information technology, and communication skills in
the second-order confirmatory factor, selected by multistage sampling. The instrument was a
questionnaire on graduates’ computer, information technology and communication skills,
obtained from the development of indicators and an interview form. The results of the
development of indicators of computer, information technology and communication skills of
21st century graduates revealed that there were 3 components and 51 indicators as follows:
Component 1: computer skills (13 indicators); Component 2: information technology skills (18

indicators); and Component 3: communication skills (20 indicators); and that the model had
2
the construct validity, and it had the statistical significance as X = 661918 , df = 669, p-value =

2
0.5699, CIF = 1.000, TLI = 1.000, RMSEA = 0.000, SRMR = 0.016 and 4 /df = 0.989. Factor loadings

of standard components of the indicators were all statistically significant at the .01 level.

Keywords: indicator development, computer information technology and communication skills,

21st- century graduates
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FeUszandlaonisiiassiesdusenauidad udusuduiiaes (second order confirmatory factor
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A58 1 ANFDANANITIAATITNDIAUIENDUMNE UL UBUAUNEDY (second order confirmatory
factor analysis) FUTTINEEATUADNNIADS WALLLATENTEUVALALNITEDENT

YU uARluANISTEN 21

Animtin
29AUsZNAU Faued 29AUsZNBU SE z R?
1asgu( f)
Al 0.632 ** 0.020 32.339 0.400
A2 0.664** 0.018 37.053 0.442
A3 0.692** 0.017 39.627 0.479
Ad 0.760** 0.014 54517 0.578
A5 0.775** 0.014 54.416 0.600
A6 0.766** 0.014 55.457 0.586
INYLATUABUNILNDS A7 0.703%* 0.017 40.578 0.495
A8 0.740** 0.016 47.245 0.548
A9 0.543** 0.024 22.938 0.295
A10 0.599** 0.021 28.169 0.359
All 0.676** 0.018 36.629 0.457
Al12 0.777** 0.014 57.288 0.603
Al3 0.720** 0.017 41.720 0.518
B1 0.726** 0.014 50.847 0.527
B2 0.768** 0.013 59.679 0.589
B3 0.766** 0.013 60.633 0.586
B4 0.752** 0.013 56.887 0.565
B5 0.837** 0.010 86.657 0.701
B6 0.780** 0.012 63.568 0.608
B7 0.795** 0.012 68.474 0.632
nnvziumalulad B8 0.809** 0.011 74721 0.654
138 ULNA B9 0.833** 0.010 87.250 0.694
B10 0.832** 0.010 87.029 0.692
B11 0.834%** 0.010 87.590 0.696
B12 0.833** 0.010 86.576 0.693
B13 0.831** 0.010 86.124 0.690
B14 0.800** 0.011 71.029 0.640
B15 0.792** 0.011 70.317 0.628
B16 0.838 ** 0.010 88.081 0.702
B17 0.842** 0.009 91.515 0.709
B18 0.948** 0.002 431.176 0.899
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Aimtin
29AUsZNBAU Faued 29AUsZNBU SE z R?
a5z f)
C1 0.838** 0.010 88.128 0.703
2 0.847** 0.009 93.694 0.718
c3 0.850** 0.009 93.958 0.723
ca 0.854** 0.009 96.840 0.730
c5 0.842** 0.009 93.217 0.708
C6 0.850** 0.009 96.771 0.722
c7 0.842** 0.009 92.117 0.709
C8 0.781** 0.012 64.886 0.609
ﬁ'nwéhums%ms 9 0.774%* 0.013 61.078 0.600
C10 0.808** 0.011 76.483 0.653
Cc11 0.776** 0.012 62.596 0.602
c12 0.793** 0.012 67.680 0.629
C13 0.815** 0.012 67.680 0.664
C14 0.805** 0.011 74.330 0.648
C15 0.730** 0.014 51.971 0.533
C16 0.797** 0.011 70.915 0.636
c17 0.756** 0.013 58.483 0.572
c18 0.790** 0.012 68.046 0.624
c19 0.759** 0.013 58.096 0.577
C20 0.761** 0.013 58.453 0.580

v
v o w

WennsanAvtnesdusenauinsgiu (B) vedlunanmsindivstiieunndivedifgy

q ]
(%

Nl AN seav 01 wagdiuadndauminesAalsenauuiniign Ao aeAUsENaUN 2 FaUsd B18

al

Unfnwanusatanuiiunalulagdeats vysandumseunasvenlaindenlasulinumising

'
a 1 =)

p819ls (= 0.948) 5098311AD 89AUTENBUN 3 FAUsT C4 UnAnwiamsafnsedeanslaonisly

weluladnsdoansogeaseassd (4 =0.854) psrUsznaudl 3 fud C3 Weothinwdmauladady
foyarnansanela o udaihAnwaansanumunad walde wasnanszuidsonulosuaz{aule
aggaY wavesdUsznoudl 3 C6 WnAnwdarudilanisldimaluladnisdeans tdegned
U AVENNLAZENADINUAIULANANYNTAIUGTINOENTOUMU (B =0.780) ATNaFU

IS a I

WasanAduUszansn1sdndule (R2) vesiiuadimndinudnden Aaus 0.295 - 0.899

¥
1 o a a o

IngfuandAidusyansnisinuegegane asdUsenaun 2 MUl B18 dndAnwiaiunsauindug
auwmalulagdeans wysanduniseukasuenlaindenlasulvinuvselnvedsls (R? = 0.899)
Je9RINAD B9AUTENOUN 3 MUY C4 UnfAnwaunsainsedeansinenisldinalulagnisdeans

ag9asNaTIA (R? = 0.730) asdusznaun 3 fusd C3 WetnAnwidndulalafudeyaimasandels 9
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WAINANWIAINITANUMIUKEGR HaLde wavkansenuNddenuiedwaryduldegsmunzay (R? =

0.723) MUa1au

A1919 2 AEDARAN1SIATIETIAUTENDULTNBUSUSUAUNEBS (Second order Confirmatory
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