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[Abstract]

In this paper, we propose to develop a diagnosis tool for measuring digital competence for university
student. To this end, 223 students participated for the survey research. Based on the survey by 6
domain and 40 questions, 6 factors and 18 questions for digital competence measurement were drawn
throughout the factors analysis. The results of the confirmatory factor analysis showed the fact that 6
factors and 18 questions that satisfied the model-fit indexes statistically were finally confirmed. And the
developed tool demonstrated good results in reliability and validity verification, which were suitable for
measuring digital competence for university students. The developed measurement tool of digital
competence for university students consisted of 6 sub-components such digital device operation,
communication and collaboration, information searching, processing, and management, problem solving
and learning, security, digital ethics. The digital competence measuring tool developed in this study is

expected to be used to identify the current level of competences for university student, and to enhance

their own digital competences through educational supports.

» Key words: Digital Competence, Measurement Tool, Factor Analysis, Digital Society, University student

(2

o

AT, QBN

WEsh= Aolr o

671 <, 40

=

]

N ot O

o ol {0 i p» of\ KT X 2% mpu

ol 18

* First Author: Dong-Man Kim, Corresponding Author: Tae-Wuk Lee

*Dong-Man Kim (emotionman@indischool.com), Dept. of Computer Education, Korea National University of Education
*Tae-Wuk Lee (twlee@knue.ac.kr), Dept. of Computer Education, Korea National University of Education

* Received: 2019. 10. 11, Revised: 2019. 12. 09, Accepted: 2019. 12. 09.

Copyright © 2019 The Korea Society of Computer and Information
http://www ksci.re.kr pISSN:1598-849X | eISSN:2383-9945



192  Journal of The Korea Society of Computer and Information

I. Introduction
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II. Experimental

1. Digital Competence

Hxr1gy}t HE A3 competence)z AH5H] s
ICT 27, Bl 352K A7, IT 27, 2147 27, A8 2]H
AL, ORI 2B A], A2 A7 Gk 22 of2] gojrt
AREE]o] §ITH2). 2% OXE 2lEf2iAl= A2 AUE
Aopr7] 9lsll Bagt 7] s o= Q=R ofof tfst
ohgRt A7 AledE] AL Qlok /Y] OAE AJThE Aot

AlRIE0] Zkojop & 7|2 52 st 7leolY 75

r
L.
2 $ESE 212 ol AR 02 AT, 25310] B
9

7]%ﬂ} Qe 2

=20 O 71
oz Waleln 9le Takich)

olx7 ool g T leRiAlelA Adolu

A9o weiE ZloRRE wWatd AlfE Lopbl o

P

e
)

9l 30] Aak TaAgh o)z el 1 9leHs). 20174
of &= ZsHIA3] HAIE|(european commission
joint research centre; ECJRC) B A& AA|ST T
A Ak AR 2E{A], gAY 2RI Ada 22
CjRg 223} H2o] AAEES, AR U mato|H
Al Be, OXE I9F Axt sia 5 AR o 2 OxE
Sajo} prieh ot WS Eatshy k). w3t 214
F(2018)9] AN E 4xF HAE IF 7iEe HAE
AtglollA ARl AfS AoPtal ShESHHA ZF Zofo]|
Ao| Al HAIAol1 ooz 2as] ook Ba
g 5o, 4xE 7o oigh A4, HL,
A SAE Sle AR 58 eIt lsigiche)
A A Al Za 7 5
IFSHHM RS EARR]S] AlRlo 2 A B ot I 52
RS oAb met fdoz WAsolof Fic

ol ge] Aeid+E Btz £AMKRI TiES AJ=fsH, YA
2 AHdigital competence) TRt 7]evt oz
gol, 1 el ojgo} U ARUARIY, 714 U AE,
2lEjelA] 2 AR Bt Soek X 7148 AFReHe
1% 59, et Rolol4 Qsku FRY ) Yysoz
AE 72 ARE & e 58, ORIV e 2 viRler
Wl 2 O 52, AL alo] Aofstelt B, g2

(]

lof Q) Qi WAle) B, AIEHE A L A 52

fu

ret
19,
ot
rlo
a
a)
u

o

=)

|

olt

ot 7hdo2 OAlg jejziAlsct 22l Solc)

[n}

2. Component of Digital Competence
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Table 1.

Component of digital competence

Ferrari et al. (2012)

Janssen et al.(2013)

ECJRC(2017)

Sook Young Choi (2018)

Essential component

Information
management

Information
processing and
management

Information and data
literacy

Critical thinking and
information literacy

Information
processing and
management

Cooperation

Communicate and
share

Technical
Intervention
Communication and
Collaboration

Communication and
cooperation

Communication and
Collaboration Using
Digital Technology

Communication and
Collaboration

Create content and

Specialized and
advanced
competences for work
and creative

Digital content

Creative and

Digital Content

of ICT in Society

A balanced attitude
towards technology

. . Convergence Thinking Creation
knowledge expression generation )
and Content Creation Management
Smooth use to
demonstrate
self-efficacy
Privacy and security
Legal and Ethical
Aspects .
. ; nderst f . .
Ethics and Understanding and safety DLiJ i(tj:I Sszziiltngazd Digital ethics,
Responsibilities Recognizing the Role g y security

Digital Citizenship

Assessment and
problem solving

Determining
appropriate digital
technologies based on
information

problem solving

Computational
Thinking and problem
solving

Problem solving

Technical operations

General knowledge
and functional skills

Use in everyday life

Learn using digital
technology, learn

Digital technology
learning
Learning to use
digital technology

about digital
technology
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III. Method

1. Research Process

o] AT Cfegel AR U P = TpEe
9Pl YA AR 7] PG £E5ER 2} R0
mle} 217} 6-87) 2. 5 4] RYOR 15 HAF £
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W} #&2 £E&s5H7| Yol Q1 A (factor analysis)S 158
Stic}. o]oja] &I QQIE-A(confirmatory factor
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2. Instrumentation
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Go 4 N= AR SRR ) 2 BAloz 73 Ug
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Table 2. CVR Minimum Value According to Expert
Response Count

43 717E 801k, J1F0) URIAl £7 V) Y 2
welstn, Sgeln 29 oIR8 ANT BR71 o8 A

2 @4 2017} ARslol ureslol APsieirt
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Y, BE 7““'73131'?:}51, wABHAY ohs, Eob HA]
g 2] S 6717 o, 4] 2o A X o
% 7 78 WAl o] A £70] 9 MEs
SYrtol BE o Heg Ao 2ol B5 44 o
7E A& (4-point Likert scale)=Z +/dstict. A& Q1
At =79] 8- Table 3.2+ 7Tt
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Table 3. Domain and Content of Digital Competence
Research Tool

N 6 7 8 9 10 1 12

Min. .99 .99 75 .78 .62 .59 .56

S A7} 471 99092 g Efg= HIS(CVR) A

Domain Variable
(Factor Code Content N
Code)
The capability of Basic Digital Device
DC_a1 . .
Manipulation
DC_a2 The capability to set up digital devices
Digital | DC_a3 The capability to search and install App
Device | DC_a4 The capability to check content
Operati | DC_a5 The capability to utilize digital devices 8
on DC a6 The capability to connect to a wireless
(DC_F1) = network (Wi-Fi)
DC_a7 The capability to back up files
DC_a8 The. capability to synchronize digital
devices
DC_b1 The capability to create and set online
accounts
Commu DC b2 The capability to participate in online
nication ~ conversation
a n d | DC_b3 The capability to share content 6
Collabor | DC_b4 The capability to conduct online meetings
ation DC b5 The capability to use digital collaboration
(DC_F2) - tools
DC_bé The capglyhty to participate in online
communities
DC_c1 The capability to search for Internet sites
informa DC_c2 The capability to utilize search operators
ion —
. The capability to manage Internet
Searchi | DC_c3 information
n g — - -
Process | DC_c4 The capability to evaluate information and 7
ing, and content
Ma'nage DC_c5 The capability to access remotely
ment DC_cé The capability to utilize cloud computing
(DC_F3) DC 7 The capability to manage digital
B - information
DC_d1 The capability to apply for online services
DC_d2 The capability to pay online
Proble The capability to utilize online learning
DC_d3
m platforms
Solving The capability to acquire information with
DC_d4 )
a nd self-directed 8
Learnin DC d5 The capability to produce presentation
¢} B materials
(DC_F4) | DC_dé The capability to edit content
DC_d7 The capability to create documents
DC_d8 The capability to manipulate numeric data
The capability to maintain the latest
DC_e1 )
. security software
Security 6
(DC_F5) The capability to manage digital
DC_e2 i
certificates
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DC_e3 The capgblllty to set up personal
information
DC_ed The capability to check for secure Internet
sites
DC_e5 T.he capability to recognize computer
viruses
DC_eé The capa.blllty to actively manage personal
information
The capability to recognize the
DC_f1 - A )
characteristics of digital information
DC 2 The capability to access legitimate online
Digital B content
Ethics DC_f3 The capability to legally share a work 5
(DC_Fé) The capability to identify the usage rules
DC_f4
of software
DC f5 The capability to comply with the collective
- convention
Total 40

3. Collecting Data and Target
o] ZAR= FojAloll 4xIet Krfleh L 184 sRAke tipgo
2 Agsloich. ZAF7RES 20199 99 193E 9% 18271
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Table 4. Gender of Respondents

Variable Frequency Percent(%)
M 47 214
Gender ¢ 173 78.6
Total 220 100.0
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gholshr] 9l &t A A zﬂs}: J2H}59] o
(Cronbach'’s coefficient alpha) ZFS AF&sto] &Qlsteict
[11]. ojoll W AL AL&o] A2 = 754% Table 5.2} 2t}

Table 5. Reliability of Research Tool

Domain (Factor Code) N | Cronbach’s a
Digital Device Operation (DC_F1) 8 891
Communication and Collaboration
(DC_F2) 6 796

Information Searching, Processing,

and Management (DC_F3) / 827
Problem Solving and Learning
(DC_F4) 8 .883
Security (DC_F5) 6 893
Digital Ethics (DC_F6) 5 .848
Total .960
S Goie] RO 280152 a gho] ol

4. Analysis method
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(construct reliability; CR), Td-EAlEZ(average

variance extracted; AVE), ZF Q91 U] A O10] ARUA),
ZF Q1 2F AR 59 w2 Altskl ol ASIH
&S Al 2 >.5, NdAlR = k2 >, ARl Roje
F2 <0l 5&7ECe= 785}0“‘%13][14] o] A= A=
ol SPSSe} AMOS &2 1318 A8ttt

IV. Result
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\2
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Table 6. Factor Analysis Results

. % of

Factor | Variab Facto.r Com Eige Varia Cron

Loadi | munal | nvalu bach

Code le ngs ities es nee s «

(%)

DC_a3 .901 .884

DC_F1 | DC_a2 894 925 2.903 | 16.129 | 914
DC_a4d .801 787
DC_b3 817 .870

DC_F2 | DC_b2 816 .898 2903 | 16.125 | .938
DC_b1 797 .860
DC_c4 867 861

DC_F3 | DC_c2 573 697 1.711 | 9.506 | .747
DC_c3 490 623
DC_d3 746 .809

DC_F4 | DC_d5 741 .831 2154 | 11.964 | 831
DC_d7 736 846
DC_e2 .843 .842

DC_F5 | DC_e1 .825 .834 2.808 | 15.602 | .875
DC_e5 701 722
DC_f5 822 846

DC_F6 | DC_f4 760 .834 2.284 | 12,691 | 826
DC_f2 702 792

Total 82.017 916

ole} =2 67119] Q9l, 187) 232 FEdlal SRIsh A},
RA]| T 82.017%S Aot Q17 st B .4900]
Abo 2 UERF O, F-EX(communalities) .623 ~ .925
VHR] 225 Q00 ARE 52 % 7o]4jo|d,
AA| A2 e= 9162 U ssiiet. wefa] o] e
Atz 6719] @Qlog JUdH, 187l 2gto 2 tfstAo] ik
8 A2 oF 82% AT 4 = DA = F SAEE I

o]ojA] Al ZAto] metel Fob50] o] A Hi7dolA =

2 Efgeb Wk QA Polw]
EH(CFA)O2 RYATEE BIIsIgo
L7 2192 $5) =29 ARSI Arke Table 7.3 Zck

Table 7. Model's Goodness of Fit

CIMIN(p) df | TLI | CFI | SRMR | RMSEA
First 421.662
Model (.000) 120| .878 | .904 | .0731 107
Modified 348.732
Model (.000) 114| 900 | .925 | .0688 .097
Referen
ce (£.01) >9 <1
Value

ArhERe] 7Pgol wep 2gof it Age FItE
A3t Aut, 7] ©&2 RMSEA o] 7154] <.1 ¥}
of o] a7o] BRI olF Y LYPojA =
e X427 CIMIN x2= 348.732(df= 114)2 &% A|Qtw
2o wls Zro] Xopdony, TLI = .900, CFI = .925,
SRMR = .0688, RMSEA = .097 502 Ueh} A3z A]
5 Bt 78RS S5
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" 35 /
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Digital_Ethics /e
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Fig. 1. Modified CFA Model
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Table 8. Standardization Coefficient by Variable and Construct Reliability Analysis of Factor

Factor Code Variable | Std. Coefficients | UnStd. Coefficients S.E. C.R. P SMC CR
->| DC_a4 757 0573
DC_F1 ->| DC_a2 925 1.26 0.082 15.377 .000 0.855 0.99829
->| DC_a3 992 1.314 0.081 16.305 .000 0.984
->| DC_b1 864 0.746
DC_F2 ->| DC_b2 973 1.014 0.045 | 22.356 000 0.946 | 0991551
->| DC_b3 925 0.95 0.047 20.278 .000 0.855
->| DC_c3 724 0.524
DC_F3 ->| DC_c2? 689 0.819 0.095 8.649 .000 0.474 0.985142
->| DC_c4 663 0.826 0.094 8.762 .000 0.439
->| DC_d7 855 0.731
DC_F4 ->| DC_d5 906 1.064 0.068 15.716 .000 0.820 0.98913
->| DC_d3 671 1.023 0.093 10.964 .000 0.450
->| DC_eb .788 0.620
DC_F5 ->| DC_el 862 1.145 0.085 | 13.477 000 0743 | | o000
->| DC_e2 874 0.095 13.75 .000 0.763 '
->| DC_f2 .807 0.651
DC_Fé ->| DC_f4 794 1587 0.136 | 11.651 000 0630 | oeonis
->| DC_f5 818 1.233 0.101 12.166 .000 0.669 )
27t Qe AA =2 HriEQich T2 o] AStolA]  Table 10. Correlation Coefficient between Factors
JRet AAF 0] F3E0] HAE A% JiEgs 4 Factor AR
o . Factor S.E. p P2
QA &R 4 9leg stolsted Code (D)
ML Tmes ToMEE e <> | DC_F6 | 003 | 0008 | 000 | 0.0009
TAE =10 Qo1 7 T B2 Ak sl 29 <> | DC_F5 | 0026 | 0011 | 021 | 0.000676
= GRS SR GHEARHAVE) G vlwst ) O e e 055 001 000 | 0.002609
o <> N . . . .
of /8 29 T S5 RAVSS TSI <> | DC_F2 | 0053 | 0.008 | .000 | 0.002809
o FEARE(AVE) re Fh= Ale. <> [ DC_F3 | 0.117 | 0018 | .000 | 0.013689
<--> | DC_F4 0.085 0.014 | .000 | 0.007225
jz- 2 =
Ave= —— PUEESAAR) oz[12, 74 | P“T? [<=[DC_F5 | 0.067 | 0.016 | 000 | 0.004489
D(EZFAL) + (2Zg iG] 2.2} <—> | DC_F6 | 0053 | 0.012 | .000 | 0.002809
Ao g2 AArE] HABAIAZ(AVE) Z3H2 Table 9.9 ZC}. <--> | DC_F4 | 0.166 | 0.027 | .000 | 0.027556
DC_F3 | <--> | DC_F5 0.214 0.034 | .000 | 0.045796
_ N <> | DC_F6 | 0.122 | 0022 | 000 | 0.014884
o) A m1y R = ZHl 4 o 7 —
[01A] Bt 2 AHEZ(AVE) it vlashr] #lsf a9l o Fa <> [ DCF5[ 0201 [ 003 | .000 [0.040401
XA 20] AJE(B2) 2 Table 10,7} 74o] AAsaict, - " [ <->|DCF6| 0127 | 002 | 000 | 0.016129
DC_F5 | <-—> | DC_F6 0.18 0.027 | .000 0.0324
Table 9. Average Variance Extracted of Factor
Factor _ 3 At GAFAEE(AVE) ol ZF a9l 7t A
Code Variable SMC Error AVE ol 1]_'(432)ED} A e ThE Bl on 7
VS IEa 7 oy
> | DCa4 | 0573 0.046 = M=

DC_F1 | ->| DC_a2 0.855 0.017 0.973766
->| DC_a3 0.984 0.002

->| DC_b1 0.746 0.037
DC_F2 | ->| DC_b2 0.946 0.006 0.975132
->| DC_b3 0.855 0.017

->| DC_c3 0.524 0.227

DC_F3 | ->| DC.c2 0.474 0.185 0.956767
->| DC_c4 0.439 0.218
->| DC_d7 0.731 0.088

DC_F4 | ->| DC_d5 0.820 0.06 0.968555

->| DC_d3 0.450 0.307

->| DC_eb 0.620 0.222
DC_F5 | ->| DC_el 0.743 0.164

->| DC_e2 0.763 0.09 0970358
->| DC_f2 0.651 0.248
DC_F6 | ->| DC_f4 0.630 0.127 0.967755

->| DC_f5 0.669 0.189
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V. Conclusions
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