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Design and Implementation of Educational Robot for Programming
Learning
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Abstract In this study an educational robot for programming education was designed and implemented. The
robot in this study is composed of hardware containing a sensor, a processor, and a motor driver circuit,
software to control the educational robot, machine parts to manufacture the robot structure, and a teaching
material containing educational contents and the manufacturing manual. This robot is characterized by direct
programming without a computer, which gives no spatial restrictions on robot education and enables dynamic
program education beyond limitations of the existing static computer program education since students'
programming results are found in the robot's movements. User-centered functional commands, which make it
possible to control the robot with simple knowledge concerning hardware and basic commands, were used to
enable even students who first accessed a robot or computer program to make access with ease.

Key Words : Educational robot, Programming learning
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[Fig. 1] Hardware block diagram
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[Table 2] Design of learning content
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[Table 4] Analysis of task performance(%)
AFE 71 2R 7R Z2 Oy

2Oy sk 5}

>

SRk
o

B

A

= =
=5

59
B

5 1

}_.

of

kL o
S | o 2

QEEE | 29 36 42 82 63

ESS
il
ZZAMMEE | 35 | 67 | 22 | 38 77 5
68
67
71

Hae 25 42 37 68 66
SAE 37 38 46 85 70
gk H=w | 36 65 22 41 83 55
5. 28
B ATolAE )& A Z20Y S 252 of
B9 WG S FHY 5 gl 22 Ao} Pl
WEG EES A W Ea A 2igo] &
SO A TEOY S E2 Y S0 Thak o))
=0} ghy ol m] X RS erofrgleh.
B el ATe Erjz chewt gre A2 A9t
7129 B Aol Z2W WAjo] AFER A4 =
2L o] gate] 252 Aojshe Hh i oA ol
BFEol 7R E S 2o 47 skl Ao Z2aRE
23 4 % sttt o] 2 o) 2 mgof QoA A
o) AR WA FE il o} RehA S 25K gk

El
o
<
N

Fsahe s s,
8 m5e ol galo] ey sue U
o A7, AR Jos meady ke A
255k s okl &S Bk 47

gl
EE 92 4 itk 22% Fold 4TE SUsH: B

H
=
il
X




s2ady el AF wEe =3¢ A4 L 7

¢t 85 &7 o] AdF o g Wagste] HFHQl 4=

A Foi7t o]Fo Fot. 53] ¥ SIS F

%, S5V FE] g AFwrt FAENeH B

o =2 59 w8 gt 845 sk 5 =L A

A s7|AE fdete 29E 48 5 T
References

[1] Ghang, Seong-hyeon & Lee, Jae-ho, "Design of a Robot
Education Program for Gifted Children of Computer
Science," Collection of Dissertations for 2006 Summer
Joint Academic Presentation by the Korea Association
of Computer Education and the Korea Association of
Information Education, vol. 10, no. 2, pp.345-349, 2006.

[2] Yu, Ik-hwan, "An Exploration into Possibility of Robot
Programming to Improve Creative Problem-Solving
Skills," Education and Science Research, vol. 36, no. 2,
pp.109-128, 2005.

[3] Gwon, Ji-yeon and Ghang, Oh-han, "A Study on a
Discrimination Tool for Gifted Children of Computer
Science on the Basis of Logical Thinking," Collection
of Dissertations for 2006 Summer Joint Academic
Presentation by the Korea Association of Computer
Education and the Korea Association of Information
Education, vol. 10, no. 2, pp.40-43, 2006

[4] Choe, Yu-hyeon, "A Study on the Educational Objective
and Content System for Practical Arts Education
(Technology & Home Economics) (1), Practical Arts
Education," Research Report of the Korea Institute for
Curriculum and Evaluation, RRC-2001.

[5] Kim, Yun-sik & Han,
Programming Education for Improving Critical Thinking

Children,"

Gyeongin National University of Education, 2005.

Seon-gwan, "Declarative

of Elementary School master's thesis,

[6

=

Im, Dong-gyun, Yun, Eun-gyeong, and Oh, Won-geun,

"Remote Educational Contents to Manufacture an

Educational Robot Using Multimedia," International

Journal of Information and Communication Engineering,

vol 11, no. 1, pp20-26, 2007.

[7] Park, Gwang-ryeol, "Development of a Curriculum
Using a Robot for Pre-service Teachers in the Field of
Technology for the Elementary Practical Arts

Education," Korea Association of Practical Arts
Education, vol. 21, no. 1, pp273-296, 2008.
[8] Kim, Sin-yeop and Yu-In-hwan, "Development of a

Curriculum for Gifted Elementary School Children of

2503

Computer Science," Summer Academic Presentation by
the Korea Association of Information Education, 2007.
[9] Hong, Gi-cheon, "A Programming Language Teaching
Plan for Pre-service Teachers Using LEGO NXT.,"
Korea Association of Information Education, vol. 13,
no. 1, 2009.
[10] IanSommerville, Woo, Chi-su),
"Software Engineering", Hongrung Publishing Company,
1998.

(translated by

2 x| H(Chae-Young Moon)

® 2001 29 : shtiela AR
skl FabA}

® 20054 29
EDRE S S

o 20109 39 ~ A4 : s
B AEEAAEYSY guE
Algakal vy

2, no|azdEeSe, YHitEALGEA

= 2t J|(Kwangki Ryoo)

EnE

o

|

e 19869 29 : et HAE
st} Faba}

e 19884 29 : et HAE
st} FabalA}

° 19919 49 ~ 19944 79 : &
TARRL R Al
YA

* 2000 29 : FHeFefstn WA
shal gatuba}

e 2000% 29 ~ 2002¥ 129 : FHHAEAIATY
(ETRI) FHAJ2HAAFF AILHICHEA

e 2010 8¥Y ~ 201149 7Y
UTD(Univ of Texas at Dallas)

* 2003 1Y ~ @A : St JEFAFL g

Visiting Scholar at

SoC BRE A A 4F sEgelazEe] FIA
A 9 4%, Weloltle] 29 44




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


