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The Effects of Writing to Describe using Block-based
Programming on Computational Thinking and Writing Skills

Hyunseok Seo” - Youngsik Jeong™
Korean Education of Dept. Jeonju National Univ. of Education” -

Computer Education of Dept. Jeonju National Univ. of Education™

ABSTRACT

To determine the educational effects of writing to describe using Entry, block-based programming language, we
instructed first year students at the national unmiversity of education on these activities for four weeks and ana-
lyzed the changes in their writing perception and attitude, ability of descriptive writing, computational thinking
and learner’'s competencies. As a result, writing to describe using Entry did not affect students’ writing perception
and attitude change. However, the experimented students who wrote to describe using Entry became acquainted
with the way of writing to describe, and improved their ability to describe objects. In addition, the computational
thinking and critical thinking improved. Based on these results, it is hopped to be used as a basic material for
expanding the education of descriptive writing using programming languages.
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<Table 1> Survey respondents

Gender Age
Male Female <19 20 sz o@

N 36 55 31 17 15 91
(%) (396) (604) (49.2) (270) (23.8) (100.0)

Department Group

Kor. Math. P.A. Ethics Exp.sx Ctrl#x

N 24 25 20 22 44 47
(%) (264) (275 (220) (242) (484) (51.6)
* Exp. © Experimental group ** Ctrl : Control group
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<Table 2> Ability of information literacy

Info. Info. . Info.

Ethics  Protection Coguti; Utilization Mol
Exp. 399 3.9 3.78 3.78 3.88
Ctrl. 424 4.00 3.95 417 4.09

Ao AR 2AE)H Aa@d, 3§ HE B
4 2] 453 AEY 2o B5S APt
@ 7 4Fo] AA <Table 3>3 2ol ARt

<Table 3> Learning activities

Week Activities Exp. Ctrl.
1  Writing to describe objects O @]
2 Writing to describe spaces @) @)
3 Programming to describe objects @) X
4 Wrapping up the activities & Final N o

descriptive Writing
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<Table 4> Questions about writing to describe

Questions
I like writing to describe
I know how to write to describe and can write well.
I write consistently with a fixed view of the object.
I write in the order of the gaze shift that looks at the object
I write in detail so that the reader knows what to describe.
A reader can draw a similar image of the described object
A reader can notice the feelings that come from the described object.
Writing to describe helps my daily life.
Writing to describe is helpful for learning.
Writing to describe will help me in my future role.
@ I will able to write well to describe
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<Table 5> Changes in writing perception & attitude

Categori Pre-Test Post-Test
aeeones M Sb T N M SD T
Total 63 339 572 %4 356 647 2.314%

Gende Male 24 317 589 2510 33 337 612 , .0
r  Female 39 353 556 * 51 369 645
<048 34 600 43363 o4l
Age o 15 317 an ™ 13 sm e 7O
. Exp. 32 348 589 2361 64
Growpcn 31 331 s P g 3 ez O
Abilty Less 37 325 520 2532 3 348 62 |

of Info. More 26 360 588 = 22 376 612
p-value: *p<.05, *xp<.01, *+xxp<001
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<Table 6> Changes in writing skills to describe

Categorie Pre-Test Post-Test
alegores M SD T N M _SD T
Total 63 343 472 84 357 572 1987

Gende Male 24 333 387 2034 3 331 59, .
r  Female 39 357 500 * 51 371 595
<08 35 4R 437364 516
Age o 15 33 a0 M0 13 ser sz 00
Exp. 32 352 537 27359 531
Group 31 343 308 S 42 356 616

Ability Less 37 335 376 2678 34 353 .457
of Info. More 26 366 539 * 22 380 542
p-value: *p<.05, **p<01, *+xp<.001
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<Table 7> Changes in detailed writing skills to describe

Experimental group Control group
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@ (Pre 34030 70 0 346 26 Bl o, <Table 8> Changes in computational thinking
Post. 337 30 765 362 2% 637
Pre. 310 30 759 327 % o i Pre-Test PostTest
: 5 Cat
@ post 347 30 819 B am o g P aeeoNS "N M SD T N M _SD_ T
g Pre 317 30 701 o 331 % 61| o Total 63 360 593 84 368 610 508
Post. 340 30 968 0 362 26 8M Gende Male 24 347 567 33 347 546
) OV c ) P > 0,604
@ Pre. 350 30 77 2 Q5w 342 26 578 311 T Female 39 383 572 51 381 616
Post. 390 30 607 358 2% 809 <20 48 377 5% 43 373 5%
) ) Age © 2 906 ! 776
5 Pre 350 30 7700320 % 7B o1l 15 344 531 13 358 592
Post. 373 30 640 0 362 26 o041 Exp. 32 357 671 2737 614
- - Group 1.641 _ 1.404
g Pre 3830 @5 o083 % 69 Cul. 31 38 48 42 358 598
Post. 370 30 651 350 2 707 Ability Less 37 337 A2 .34 354 524 .
. L G 0 530+
® Pre. 360 30 724 769 331 26 736 1464 of Info. More 26 415 505 22393 606
Y post. 370 30 02 7 358 26 703 pvalue: #p<.05, ++p<0l, ##%p< 001
Pre. 377 30 619 365 26 689
Post. 363 30 718 9 369 25 go8 O
Pre. 380 30 664 o 362 26 88 . Tt A3 A S-S Ao m 3 AFA-ALE
Post. 370 30 .750 365 26 .846 7‘:4]}\]_ 7‘—3_3'/]'71:‘ <Table 9>9]_ ZE]_O] /\E1~Hq ;](jh‘;l_g] 75%}:/]0/\]_
o Pre 38730 e8I o3, % 68 ] - e
Post. 373 30 78 '° 381 26 567 ao] gFE Ao Z Yeykal, 53] w3 s3] o
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O post. 365 30 521 7 362 26 4%

p-value: *p<.05, *xp<01, *xxp< 001
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<Table 9> Changes in detailed computational thinking

<Table 11> Changes in detailed learning competencies

Experimental group Control group

Experimental group Control group

OiET= N M SO T N M SD T Outcomes  — ™"V Sh T N M SD T

s Pe asl 0 o AT e w20 e e % bm P e % g OB
s P e L6 oo o o dam oot e e 12 4 o o 0
Abstction 7% 01 SO 1606 S 12 %0 o 2% o o s T
Auomstion %0 X000 26 Lo 0 T 130 Creavity it il 00 T, 06T Lo o o 66
e o 20 o1 M9 331 o oy 124 Toad o N e M g g O
Toal ot 000 g MO g g gy b P weih el el e

p-value: +p<.10, *p<.05, *xp<.01, **xp<.001
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<Table 10> Changes in learning competencies

Categories Pre-test Post-test
3 N MSOD T N M SD T
Total 63 393 575 84 390 546 369
Gende Male 24 360 539 33 362 439
r Female 39 414 497 1% 51 400 sz A
<2048 400 565 43 308 53
Age o s amsn MY 13 s a7
. Exp. 32 383 620 TR 30 5T
Group g a1 309 528 0P 42 386 s3 0P
Ability Less 37 363 475 .. 3138 5%
of Info. More 26 437 408 OO0 o 416 4z SO0

p-value: *p<.03, *xp<01, #xxp< 001

Ty AFEAQl Eal Ak digh A3 HuI §
Al Ak 7ke] HolE EAF A3 <Table 10>3 7ko]
74 Alago] dEZE &83 gALE F27]
S B e Aoz YERTH=2.269, p<.05).

o
[N
M
e
=
1"

e
-
K3
>
s
2
[t
il
righ
ofo
ot
fo
>

I o
off
:?1:4"
1o
o
i
o,
uly
[%
N
o
K

™ o
)

o,
U=

&

L)

ol

huipd

N

2 1>

oft
rir ot &

5]
LU
=l
e
%
N
~

£
dlo
o
e
£

=

rir
N

Sy

M
2

ol
ol

‘
-

lo,

i

1‘
oZ

N
=
[ea i
o2
)
to
=)
>
1 ot
_O|LA
¥ g
=
o

o
= ol o
R O 1 R A
o2
off
L)
o
o
2,
|m
KV,
(K alet
ff oo
ot

£ K

o MIf nu

rlr 9,
re

tlo
o
rg
I
[*

[F X o
>
__>|4_,‘

N

<
¢ 2

) M ol
ire
=2,

m
off &
£ T

il
%
N

(<0
—-

Buoofy [ B B
~N
1>
o

oY, offt
ot
o
o e
2
fu

av)
o

oo koW R
>
Y
__\TL{
rr
Moo o

E

o
ot 9
oL

+
kd
>
_lZi
fuly
[%
N
o
i)
o
3
o
X,
o rfr
32
fd

>
N

[¥ e
N
~

ox
mln
o,

oo
ot

>~
-
2

N
~
do Jo

>
)
o 3

posy
o

T
o
X0
)

>,
2
2,
i)
=
2l
e >
ol
ol
rir
of u
JE
o
oot M
ox

g
o
rot
fd
>~
Y
fud
[
N
> ot
i
°

_\d
H ol

o > gy
o

_@
2
s

ogb
0%

o
o
lo
I
ot
X
&
rlo
o
o
A=)
i
L)
ol
N
o,

>
MR

to g J®

2
>

L
o
o
Fa
32
o
o
poc)
rlo
e o
ek ofy
™ oo
fetl b b1
>
o rlo 2 o

>~
=
ol
o
=
by
ol
o
rir
= m
0%
~
=
I3

t
5]
o £
ok
tlo
off
:Ol:'
o o
>
i T-)
[%
N
[H
tl
N

el
oX,
p‘L
K
&
N

>
>
re
[
i)
X
x
off

ofo L

o off

]

< 2

>

2

fu

[%

)

N

o

o

2
i
ot

%

o
o o
24
X
>
N
o
fin)
rir
o
L
N
N

o%
ox M
>~
— 0
N
rlr
=
2
rlr
ol
ol
)
o,
>
o
ot
o
Lo



£S5 U8 ZOYYS B BAN A7t ARYMDAD 24| S0l NiXE IF 673

stk AHES BAE 1) Agelt 948 gelsta, 4
Ash PR AMRE 5 B 5eo] AH I, 17

AnHow Asels WA 827 e
ARG R ol AR SHE A% A
713 9eS AT F ATk The, X AT oAk
WA 3, g 713 Bk wko] o] TS nelY
w oA AnE A Fstel Adjeks Ae @
btk et B AT o F] ¥E ZRady £7
2 283 G 227 BES ANFoRN AxE
dof §3 ke AN Wi AE W B 5
Sl AV W, ZRae ddol: e 2]
Fol 245712 JlH @k

ZugEd

[1] BBC Bitesize(2019), “What is abstraction?,” BBC,

http://www.bbc.co.uk/educa-
tion/guides/zttredm/revision.

[2] CAS(2015). Computational thinking : A gude for
Teachers. Retrieved from: http://computingatschool.

Retrieved  from:

org.uk/computationalthinking.

[3] CAS(2014). Computing in the national curriculum:
A guide for secondary teachers. Computing At School.

[4] Cheol Kim, Youngsik Jeong, Yeonghun Seong,
Namje Park, & Subeom Sin(2016). Development of
a standard model for informatics curriculum. 9-10.
The Korean Association of Information Education.

[6] CSTA K-12 CS Standards Revision Task Force
members(2016). The Interim CSTA K-12
Computer Science Standards. Retrieved from:
http://www.csteachers.org.

[6] Daesu Kim(2016). Software and Computational
Thinking. booksr.

[7] Dongman Kim, Taewuk Lee(2019).
Concept of Abstraction in Computational Thinking.

Review of

Proceedings of the Korean Society of Computer
Information Conference 27(1), 309-312.

o

[8] Euna Ka(2011). A Study on the Aspects and
Characteristics of Writing Development, Graduate
School of Korea, Doctor thesis of Korea National
University of Education.

[9] Hyeyoung Kim(2001). A study on the object-finding
mechanism embodied in descriptive expression. The
Education of Korean Language, 8(0), 119-142.

[10] Hyunseok Seo, Youngsik Jeong(2018). Educational
Effects of Collaborative Story Creation Activities Using
the Entry Programming Language. Journal of The Korean
Association of Information Education, 22(6), 6561-660.

[11] InKee Jeong(2016). “Review of Concept of Abstraction
of Computational Thinking. Journal of the Korean
Association of information Education, 20(6), 585-596.

[12] Jami Kim, Wongyu Lee, Ilgyu Yoon, Jeonghee
Seo(2017). Development of competency diagnostic
tool for elementary and secondary school students,
Korean Education and Research Information Service.

[13] Jeannette M. Wing(2011). Computational Thinking.
OurCSWorkshop Carnegie Mellon University.

[14] Jongryul Kim(2015). A Study on Concept and
Method of Description in Korean Language
Education -in the Perspective of Operation of
Thinking-. Journal of CheonglRam Korean
Language Educatiln, 55(0), 177-205.

[15] Seoeun Lim, Youngsik Jeong(2017). Development
of Teaching and Learning Methods Based on
Algorithms for Improving Computational Thinking,
Journal of The Korean Association of Information
Education, 21(6), 629-638.

[16] Sookyoung Kim(2017). A Study on Concept and Method
of ‘Description’ by Reading <Sanchonyeojeong>. The
Journal of Modern Literary Theory, 70(0), 5-29.

[17] Taeghwan Oh(2009). Analysis of Writing Attitude
In Teachers—college Students -Focus on ‘K‘ uni-
versity in seoul-. Research on Writing, 9(0), 153-178.

[18] Youngmin Park(2007). The Factors Involved in
Writing  Motivation of Korean Language

Prospective Teachers. The Academy for Korean

Language Education, 75(0), 163-192.



FE2uSs3| =X H232 6=

674

[19] Youngsik Jeong(2014). A study on the educational

competency of information and communication

technology at national universities of education,

The Korean Association of Information Education

Research Journal, 5(2), 115-120.

x| KA 7H

s
~
<

=

2004

spubap)

or

2014~AA

E-Mail: hsseo@jnue kr

=
)A
T
o

spupbap)

2004~2011 gk=r

Jo

’

E-Mail: nurunso@jnue.kr




<<
  /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


