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Analysis of Teacher’s ICT Literacy and Level of
Programming Ability for SW Education

Jaekwoun Shim’

ABSTRACT

As the importance of computing technology is emphasized, Korea has revised the educational curriculum to teach SW education
compulsory at the elementary and secondary school level. For successful SW education, it is very important not only to require an
educational environment and educational materials, but also to obtain the capacity of the teachers who are responsible for SW education.
However, due to the lack of research on specifically examining the present state of teachers’ SW competencies, there are many
deficiencies in establishing a concrete teacher’s training and a support plan for SW education. This study is to develop test tools and
apply to measure a common sense about a computer, the latest IT technology algorithm design and a programming ability for the
purpose of evaluating the SW competency of current teachers. As a result of the study, the understanding of common sense about a
computer and the latest IT technology is very high, on the other hand the algorithm design and programming ability were analyzed
as low. Therefore, the implications for SW education teacher’s training and a process of prospective teachers’ training are derived.
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Table 2. Distribution of Study Subjects by Region
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Table 3. Education Career and Programming Education Career
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If the following message appears on the monitor screen,

What should 1 do?

Check Signal Cable

1) Make sure the operating system is properly installed.

2) Find the monitor setting button and set the color setting again.
3) Check the connection of LAN to the computer.

4) Check the connection of the monitor line to the computer.

5) Check the connection of the power line of the monitor.

Fig. 1. Questionnaire Examples of ICT Literacy Domain
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The following news is a description of a technology that processes material

into information. Please fill out the appropriate words for (A).

The late night bus is being extended, and we have a new name for 'Owl
Bus'. The existing two routes have increased to nine. However, it is said
that '(A)' was utilized while defining the added routes. A total of 3 billion
mobile phone call data analysis showed that they picked out areas where

more buses were needed in the late night hours ...

Fig. 2. Questionnaire Examples of IT Technology Domain
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The result of entering the following flowchart is the same as the test 1-4 of
<View>. Make sure that you fill out the conditions in (A) of the flow chart so that

the results are displayed as <View>.

Read A, B

<View>

(testl)
input: A=7, B=13
output: Please try input again

(test2)

input: A=6, B=14

output: 84

(test3)

input: A=9, B=2

output: Please try input again

(testd)

input: A=8, B=17
A multiplied by B Please try input again | | output: Please try input again

Fig. 3. Questionnaire Examples of an Algorithm Design Domain

Write a program that parses a string (str) based on the following criteria

and stores itin a 2 * 3 array (arr). Please write the code to enter (A).

Condition 1), Numerical division by (comma)

Condition 2) Line breaks with / (slash)

#include <stdio.h>

#include <stdlib.h>

Int main(void) {

char str[] ="3,4,6/55,6,-4";

int arr[2][3];

return 0;

Fig. 4. Questionnaire Examples of Programming Domain
(C Language)
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Table 6. Result of IT Technology Domain
Section M(SD) F
Elementary School(n=97) | 91.6(20.0)
School . .
Middle School(n=34) 89.4(25.7) 141
Level
High School(n=102) 91.0(18.2)
) Under 5 Years(n=72) 90.8(21.5)
Bducation 0 0 s n80) | 905220) | 064
Career
Upper 11 Uears(n=81) 91.6(16.7)
Programming No Career(n=95) 89.3(21.8)
Education Under 5 Years(n=99) 91.1(21.2) 1.083
Career Upper 6 Years(n=39) | 95.0(10.0)
total(n=233) 91.0(20.1)
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Table 7. Result of Algorithm Design Domain
Section M(SD) F
Elementary School(n=97) | 47.8(20.1)
School ] N — _
Middle School(n=34) 43.5(20.6) 753
Level
High School(n=102) 48.2(19.9)
) Under 5 Years(n=72) 47.8(19.7)
Fducation 6 ~ 10 Years(n=80) | 453(196) | .785
Career
Upper 11 Uears(n=81) 49.1(20.5)
Programming No Career(n=95) 459(21.8)
Education Under 5 Years(n=99) 46.1(186) | 2921
Career Upper 6 Years(n=39) | 54.4(17.1)
total(n=233) 47.4(19.9)
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Table 8. Result of Programming Domain
Section M(SD) F
Elementary School(n=97) | 15.2(21.0)
School Middle School(n=34) | 13.7(19.9) | 700
Level
High School(n=102) 18.0(21.6)
. Under 5 Years(n=72) 16.8(21.4)
Eiiiiiff“ 6 ~ 10 Years(n=80) | 164(215) | 069
Upper 11 Uears(n=81) 15.5(20.7)
Programming No Career(n=95) 9.6(15.9) —
Education Under 5 Years(n=99) 18.9(22.3) (.ab ac)
Career Upper 6 Years(n=39) 25.2(24.5) ’
total(n=233) 16.2(21.1)
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grfjoltt. SW

Rl

£

T

A, St SWil$e] 7|

A

Pl

3}
=

hal

21l ol

2 A%

239 wsd el et

=
ol
Hlo
N

I

=
ol

Nfo

=
o

o

.
70

-

"

3L

o

b5 gk mebd g

H7} 5o SW

o

=}

1

3

29

T

1] 4

A

S, A @Akl

o

g u, wARAGEl A

el
b sE g

i

4 ol AA WA}

S EEERES
oyt 4, 7} A

x|

€]

b2

Q

ai

17}

UERE

A

L

AR RARE 7 me Gl et F7ko) A

kS 913 SW

Y

e 93 9

9|

FATH23]. A 7E e

P

ulr
=

A3 oF 3dzke] AA7H

F A 20188}

o

8}

23 A7t 9k

=

L]t

)

271 9,

)
=4

=

[l

A Al

References

HEi 5]

g ol A 5

A

L

3

0

~

T
—_

i

~I
B

N

”

”

means, how to respond,” [Internet], https://www.weforum.org/

agenda/2016/01/the-fourth-industrial-revolution-what-it-m

mation society responding to the fourth industrial revolution,
eans—and-how-to-respond/

https://k12cs.org/wp-content/uploads/2016/09/K%E2%80%9

Framework for K-12 Computer Science Education,” [Internet],
312-Computer-Science-Framework.pdf

long-term comprehensive measures of intelligence infor—
Intelligent Information Society Promotion Conference, 2017.
[2] Schwab, Klaus, “The Fourth Industrial Revolution: what it
[3] K -12 Computer Science Framework Steering Committee, “A

[1] Ministry of Science, ICT and Future Planning, “Mid- to

2o
7}43 ICT
i

3T

=
[e;

Skt

ae)E A,
o

o)
A et 71z aat

1 IT 7)<,

o] ICT

A
=
tHi2].

S

A,

E]
Age] Ans &
29 H3tolry, 7]

7F 907 ooz

Hoz v vt 7]

o~
I
o=
-

X
™
=
ol
o
<R
=

o)
o
E

HA vk SW

9|

2~
9

3)
=

thal

s

o

[4] Department for Education in U. K., “The national curriculum

[Internet],

”

https://www.gov.uk/government/uploads/system/uploads/at

in England: Framework document,

T K
4
* B

o =

® o
P
o}J -
o

2 &
1o

w ™

A
® =
<

W

o

”

C_framework_document_-_FIN

a/file/210969/N

Korea Education Forum, Vol.286, pp.33-37. 2017.

[6] Ministry of Education 2015-74, “Elementary and Secondary

education,” Press, December 2, 2016.
[8] F. C. Kathryn, A. D. James, and A. K. Richard, “Pedagogical

School Curriculum,” 2015.
[7] Ministry of Education, “Basic plan for activating software

tachment_dat:

AL.pdf

[5] J. Y. Kim, “Programming Education and Trends in Japan,

_]

e

e

=

slto] SWils

S

=

bRl sabsh A ke Al
hl

0

of 43J
SWARDALZ 9

=
T
=

=

52 7]

i
& WA

ol

k3

]

[e)

& 3tk Bas o
4

oftjzl SW
%

Ho
o

BN

el

A
&
el

teacher

for

integrative  model

content knowing: An



8B FEMEISD=2A/EFEH H S8 AAE MTHE M4=(2018. 4)

preparation,” Journal of Teacher Education, Vol.44, No.4,
pp.263-272, 1993.

[9] L. S. Shulman, “Those who understand: Knowledge growth
in teaching,” Educational Researcher, Vol.15, No.2, pp.4-14,
1986.

[10] Y. S. Jeong, “Needs Analysis of Software Education
Curriculum at National Universities of Education for the 2015
Revised National Curriculum,” Journal of The Korea
Association of Information Education, Vol.20, No.l, pp.
83-92, 2016.

[11] J. I Choi, “Current Status and Future Tasks of Software
Education,” National Assembly Research Service Issue and
Point, Vol.1210, pp.1-4, 2016.

[12] H. A. Noh, L. K. Jeong, and W. G. Lee, “A Study on ICT
Literacy Capability Measurement for University Freshmen
of Education,” Journal of The Korean Association of
Information Education, Vol.17, No.3, pp.277-290, 2013.

[13] S. H. Ann, S. S. Kim, C. W. Nam, J. M, Kim, and G. H.
Chae, “2015 Assessing Student’s ICT literacy at a National
Level,” Korea Education and Research Information Service,
KR 2015-5, 2015.

[14] M. S. Bang, C. H. Lee, H. S. Kim, S. B. Shin, Y. A. Kim,
and Y. J. Park, “National ICT literacy standards and
curriculum development study,” Ministry of Education &
Human Resources Development, ITP 2001-1, 2002.

[15] S. H. Song, Y. A. Kim, H. J. Kim, J. C. Ban, and H. G. Ry,
“The Development and Implementation of Measurement

Use for Their
Teaching,” Korea Education and Research Information
Service, KR 2003-27.

[16] Y. C. Kim, J. Y. Choi, D. Y. Kwon, and W. G. Lee,
“Development of Algorithm Design Worksheets using
Algorithmic Thinking—based Problem Model in Programming
Education for Elementary School Students,” Journal of The

Tools for Evaluating Teachers’ ICT

Korean Association of Information Education, Vol.17, No.3,
pp.233-242, 2013.

[171 H. S. Choi and K. B. Kim, “The Effects of Scratch
Programming on Preservice Teachers: Assessment Utilizing
Computational Thinking and Bloom's Taxonomy,” Journal
of The Korean Association of Information Education, Vol.19,
No.2, pp.225-232, 2015.

[18] Y. G. Woo, “The Effect of Programming Education using
Hands-on Robot on Learning Motivation and Academic
Achievement of Prospective Elementary Teachers,” Journal
of The Korean Association of Information Education, Vol.18,
No.4, pp.575-584, 2014.

[19] H. C. Kim, “2011 Assessing Student’s ICT literacy at a
National Level,” Korea Eucation and Research Informaion
Service, KR 2011-4, 2011.

[20] J. S. Lee, “Modern education evaluation,”
Education Science History, 2009.

Gyeonggi,

[21] J. S. Cangelosi, “Designing tests for evaluating student
achievement,” New York: Longman, 1990.

[22] R. L. Ebel, “Measuring Educational Achievement,” Engel
wood Cliffs, NJ: Prentice-Hall, 1965.

[23] G. Y. Song, and D. G. Kim, “A Study on the Methods for
Facilitating the Operation of Research Groups of Curricula
Education in Elementary Schools,” The Journal of Korean
Teacher Education, Vol.22, No.2, pp.227-252, 2005.

SRR I
https://orcid.org/0000-0002-7732-2628
e-mail : jaeckwoun.shim@gmail.com
2007 7S h s 7T w4 THEHAD
2012\ mE st 73w
2017 A skl 3 e
20179 ~& Al gt oz

SEEE

-

] F-oF : Computer Education, Programming Education




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


