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ABSTRACT

As face-to-face education becomes difficult due to the spread of COVID-19, the use of e-learning content and virtual

training is increasing. In the case of information security education, practice to learn response techniques is important, so

simulation hacking and vulnerability analysis activities have been supported as virtual training for a long time. In order to

increase the educational effect, contents should be designed similar to real situation, and learning activities to achieve the

learning goals should be designed. In addition, excellent functions and scalability of the system supporting learning activities

are required. The researcher developed an LMS evaluation index that supports non-face-to-face education by considering the

key elements of non-face-to-face education and training. The developed evaluation index was applied to the information

security education platform to verify its practical utility.
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Table 1. LMS evaluation index

index IS bench | policy peda
model | mark | /trend gogy
easy installation and accessibility (0] (0]
convenient operation O O
; quick and accurate response to learner behavior O O
system
qiality technical troubleshooting assistance O
support for various teaching and learning activities 0 0 0
(F/L, PBL, hackathon, etc.)
support external application linkage(LTI, open API) O
accuracy of information displayed on the screen (0] O
. ) readability of content O
informati providing up-to-date information (0] O
on
quality providing customized learning information (0] O (0] (0]
providing various types of learning resources O O O
media quality O
providing tools to effectively support interactions O O 0] 0]
intuitive and attractive Ul O O
sufficient study guide (@] O (0] (0]
ser\ii.ce training data analysis for personalized service 0] ) )
quality providing feedback according to learner achievement
O O
(level, badge, etc.)
providing differentiated services based on Edutech
. . . . . 0O O O
(intelligence tutoring, live coding, etc.)
cost savings 0O O
efficiency time savings O o)
learning reduce dependence on instructors 0O (@]
outcomes achieve learning goals O O
effectiveness | problem-solving skills 0 0
learner satisfaction @) )
. . Q o Slod = H.O. o
Table 2. Expert information T2 CVR ARS-= Alkeisledl, At wis o=
3} 2} (15).
category answer
man 9(82%)
gender ’ CVR ne —=(N/2)
woman 2(18%) N/2
professor 5(45%)
1 0,
job consultant 3(27%) outal 2b 1199 W CVR 2+ 0.636 o]Ak]
. 0,
developel 3(274) 5101012 .S]_Ei‘ 0636@ o]}\c}% _\;:r—‘l_ T'u:s—],u]_ 337]_ ]
related work ~ Syears  |3CTA) #ol ARG AT 71EL Fa OVR 718 %
cxperienee b years ~ 8(13%) e ek 2 AR AAEch 4 gl
information security |2(18%) & BHE olslm kel AEslolA o] 52 Feldt
- sI 4(36%) As o)y mzaaste] 444 AUA(CVR=
specialty
edutech 3(27%) 0.45)2 o&F4x 5 o ZHUEo dH=HE 7s
HRD 2(18%) 22 WEAE 7] et gFelglen, ‘wk
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Table 3. LMS evaluation index derived from survey

index CVR M SD
easy installation and accessibility 0.82 4.55 0.69
convenient operation 1.00 4.73 0.47
system quick and accurate response to learner behavior 1.00 4.82 0.40
quality technical troubleshooting assistance 1.00 4.73 0.47
support for various teaching and learning activities
(F/L. PBL, hackathon, etc.) 0.64 4.27 0.79
accuracy of information displayed on the screen 1.00 4.73 0.47
o ] readability of content 1.00 4.45 0.52
m o;llna ! providing up-to-date information 0.04 4.00 0.63
quality providing customized learning information 1.00 4.73 0.47
providing various types of learning resources 1.00 4.36 0.50
media quality 1.00 4.82 0.40
providing tools to effectively support interactions 0.64 4.09 0.54
intuitive and attractive Ul 1.00 4.73 0.47
sufficient study guide 0.82 4.00 0.45
service training data analysis for personalized service 0.64 3.82 0.98
quality S35 ; . :
providing feedback according to learner achievement 0.64 409 0.63
(level, badge, etc.)
prov1d1lng dlfferentlated.serV{ces bas.ed on Edutech 0.82 455 0.60
(intelligence tutoring, live coding, etc.)
.. cost savings 0.64 4.36 1.21
efficiency - -
1 . time savings 0.82 4.55 0.69
earning achieve learning goals 1.00 4.91 0.30
outcomes
effectiveness | problem-solving skills 0.82 4.73 0.65
learner satisfaction 0.82 4.45 0.82
Abell HgF Y& 2]EE(CVR=0.09)"s 274k 7 =3t *-4 a7 A S A EEs
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Table 4. Improvement requirements

index A B
providing various
types of learning v

resources
providing tools to
effectively support v
interactions
intuitive and J
attractive Ul

service sufficient study
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guide
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services based on
Edutech

information
quality
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