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The Effects of a Long Term Robot Based Instruction on the
Creativity of Elementary Students

Jeeun Baek" + Kyunghyun Kim™
Iksan Gungdong Elementary School” - Dept. of Education, Wonkwang University”™

ABSTRACT

This article examines the effects of a long term robot based instruction on the creativity of elementary
students. To explain these effects, we conducted similar creativity test twice to 237 students of schools which
had been designated as a robot based instruction model from 2011 to 2012. From these test results, the following
three conclusions may be drawn: (1) The creativity of students who had participated in long term robot based
instruction increased significantly, especially after the first test. (2) The fluency and originality as two of the
sub-creativity factors are also accelerated significantly, especially after the first test. (3) The creativity of male
and female students are all improved significantly but the test period factor and the interaction factor between
male and female are not significant. (4) All elementary students of the lower grades(I1st and 2nd grades), middle
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tor and the interaction factor between the grades were not significant. On the other hand, the creativity improve-
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grades(3rd and 4th grades) and higher grades(5th and 6th grades) increased significantly but the test period fac-

ment between lower-middle grades and higher grades is significant.
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meh B Aol e @7k 54 shdw 25 o N (20119)
AR gEor ANG s)Ee ATE 3 - 4
_@ TH_O N ] _] 9 a7 [1][15][17]% 2011 | | Execution of robot based
x]‘tnglgi }_%@l’jﬂ ﬁ(%)?ﬂﬂd 273‘:5% EH}\O]—-Q—E 6‘]— years instruction =
o REBGIKL BV AT F REBEuGo) v
SAIE 9] Fol ol o et &S PIX=AE B3 LA} ] First creativity test - Experiment
kAt o5 f8 AA A4LEAHES S g (201#11.) group
AA, 2EEEuF] F7F ol 251 ~6 | | Execution of robot based -
shd)sel Bolg F4 Wake ojmal 2012 instruction
v
= BaQme } ol wl == EAN(] ~
=24, 2REEuFe BT FAd 2eA1~6 years Second creativity test -
sha) 59 oA ahwcle da Bt ofwert? (2012.10.)
AR, 2EEEuFo| G717t ol 258w JE)
A3 oAy o] el d FH Wt xfol7t JeT?
U, 2R EEAKe] AV Feld 2EGAL A - F
nshd shyse] Feld B4 wsel Aol AN 3 i =
o] HAxE ofg <Table 3>3 Zv}h A &
2. 917 W Az B e ANs e Pk
21 @97 te <Table 3> Experimental Process
No Details Time
0119 =R 201295744 237 &g =25 Al 1 Literature research 2011. 6.
guz MAdE 57 2Eshal A 2379 St eE A 5 Establishment of 2011 7
A AT el ¥Hek AF Bris obd <Table rescarch projects _
1>7 2t} g burchasing the Robot o) 5 o9 g
(total twice)
<Table 1> Experimental Object 5 bxecution of Tobot oy g o0 gy
based instruction
Student's gender Male Female Total o ) P?ef' test: 2011.9.
Grade clusters 6 Creativity test * First test: 2011.11.
Lower(1st and 2nd) 17 27 44 * Second test: 2012.10.
Middle(3rd and 4th) 39 49 83 Result derivation and
Higher(5th and 6th) 33 26 105 7 paper writing 2012. 10.~2013. 1.
Total 117 120 237
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<Table 4> Process of purchasing the Robot

Details
12 Robot manufacturers
participated in the contest

No. Selection procedure
Contest for robot
teaching aids
Distributing selection
2 guides for robot
teaching aid
Opening robot
3 teaching aids
selection committee

Sending the guides to re—
search school people

Selecting robot aids for
each research school
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<Table 5> K-FCTES Logical types

Ability to produce as many ideas or solutions

Fluenc . e
Y as possible at a specific circumstance
N Ability to produce rare, new and unique ideas
Originality . . .
or solutions breaking from the old ideas
Not being bound to the old ideas such as human
Openness beings’ attitude, thought and experience and
not being restricted by time and space
Showing sensitive interest in variety of
Sensitivity information being input through five senses

and exploring and expanding to new areas

<Table 6> Evaluation Method of K-FCTES

Test Details Testing
name factor
Suggesting a part of Gat (Korean

Drawing traditional hat made of bamboo

. , . . Fluency,

Eutteum’ and horsehair) and completing Originality
figure  figures using it. Total 18 same

figures were suggested.
Completing it with free ex—

Drawing  pression using the suggested Openness
‘Jaguk’  five figures (a part of Gat, varia- Sensitivit{z
figure  tion of .7, a part of convex tiles,

a part of Taegeuk design, dot)
JU S
%
(Fig. 1) Figure Paint (Fig. 2) Figure Paint
Test for Fluency and Test for Openness and
Originality Factor Sensitivity Factor
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<Table 7> Repeated-measures ANOVA for creativity total
score difference in the test period

Testing SO df F  Scheffé
time

Pre_ %17 b5

First 237 4350 1664 2 4091" %z%
Second 46.10 17.69

sikp< 001 @=Pre-., ®=First, ©=Second
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<Table 8> Repeated—-measures ANOVA for fluency factor
difference in the test period

AN A, AARAL Aol del 13 Aks 24 4
ARG <00l oA Felul g Aol b,

WA 13 Ae) 23 Agike] WIS p>05 FEolA
Fol Aol7t bt gkgieh. &, REBENE 2
A% FAEY BPY 99 Fre FHHOE Py
931, 53 13 A4k ool frelmat kel itk
web g7igkel 47 2REsmLe staEe] oA
39 29 F B34 29 A5E ERHOR FA]

B34 A% PAe 53, 27 2RIgus

<Table 9> Repeated-measures ANOVA for originality factor
difference in the test period

Testing Testing

factor time N M SD d F Scheffé
Pre- 829 570 .
i = ke a ¢
Fluency  First 237 1141 681 2 51.73 @<®
Second 1269 6.96

Testing Testing

factor time N M SD df F Scheffé

Oriei Pre- 1143 6.76 @<®

rigina - . - e @<

lity First 237 1651 820 2 4545 @<®
Second 1773 7.87

#p<.05, *xp<.01, **xxp<001 @=Pre-, ®=First, ©=Second
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<Table 10> Repeated-measures ANOVA for openness factor
difference in the test period

Testing Testing

N M SD  df F  Scheffé

factor time
Pre- 1081 371

Openness  First 237 993 398 2 6.72#x @>©
Second 960 422

#p<.05, *¥p<.01 @=Pre-., ®=First, ©=Second

5.2.4 QY 29

vpx]eto 2 o} <Table 11>3 o] FoA 3}
d F Wz 89l Aol Wi wHESAH EAE
ANE Az APAHARE 5658 (SD=4.49), 12+ #HA}
56973 (SD=3.63), 23} A= 6078 (SD=3.95) 22 7A}
AlZlel el p>0.05 FEolA Fenl gk zpol7t et

A sk

o] A @-’Fé 7vell A7) olw gk zpol 7} 9=x=

e
AAE AR fla AREAEA S B Schefle A
2 AN A3 AAAAL Aol B@ 13 Ak} 2
A AN A5 BF p>06 SR04 freln @ ol
BUA itk ol WA 29 A5 9 RE g
Aot G A5 G delg tEA
Feg elmah Axir).

<Table 11> Repeated-measures ANOVA for sensitivity factor
difference in the test period

Testin Testin } - -
factorg time £ N M SD df F  Scheffé
Pre- 565  4.49
Sensitivity  First 237 5.69 3.63 2 108
Second 6.07 3.95

et ofstalel Foly A4 el el Aol
7 QEAE ARy Sl HEEY BARHE 45
ek 7 A3 ot geld FHe ARl

EXEEWSO| =SPYel Foldol njxl= gt 51

36574 (SD=1503) 2.2 YERE, 12 A 43527
(SD=16.33), 22} Aol A= 46.25@(SD:1832)0§ ArE
AlZ1el whEl p<00l FEAA FouE 2folrt ATk
R R o ghA)e] Ao B AP ALl Al 35,78
A(SD=1533) 2.2 et 12 A M 435473
(SD=16.82), 22} AA M= 45958 (SD=-17.13) 2.2 A}
Al71ol weEl p<001 el Al fFefmlsk 2hol 7k QISiT

<Table 12> The result of creativity total Score analysis ac—
cording to gender

Te.stlng Student’s N M sp
time gender
Male 117 36.57 15.03
Pre- Female 120 35.78 15.33
Total 237 36.17 15.15
Male 117 43.52 16.63
First Female 120 43.54 16.82
Total 237 4354 16.64
Male 117 46.25 18.32
Second Female 120 45.95 1713
Total 237 46.10 17.69
Grand Male 117 4212 17.13
tgi‘zl Female 120 41.76 16.96
Total 237 46.10 17.69
g i mE A7 o A Wsle] 19
u)g Aol7h YEAE of#l <Table 13>} 2o] Ao i
A3, Zold A A7) Zbells p<001 FEelA o
w@ Abol7} thEhgton), debash ofshael Feldl A
¢ W3to] i3t xfole p>.05 FEAA EAHOR f
olahA g Ao etk wa AAF Al7lsh A
el BEAGE p>05 FEAA FoARISH G Ao
2 UeRd ol 47zt AR AN 2RBEEE
& shgel el AR FYE FHAE
$49le yehFE A,

<Table 13> Repeated—measures ANOVA for creativity
total score difference in the gender

Source SS df MS F Scheffé
Test - e @<O
period 12569.410 2 6284.705 40.71 @<®

Gender 22.838 1 22.838 .04

Testperiod 1900/ 9 9ps7 035
*Gender

Error 7255257 470 154.367

#p< 05, ##p<.01, #*kp< 001 @=Pre-, ®=First, ©=Second
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g RAEAS AN A,

<Table 14> The result of creativity total score analysis accord—
ing to lower-middle grades and higher Grades

Te.stmg Grade clusters N M SD
time
Lower(1st and 2nd) 44 2995 1536
Pre- Middle(3rd and 4th) 88 3499 1338
Higher(5th and 6th) 105 39.77 1559
Total 237 3617 1515
Lower(1st and 2nd) 44 3461 16.28
First Middle(3rd and 4th) 88 4052 1561
Higher(5th and 6th) 105 4980 1530
Total 237 4354 1664
Lower(1lst and 2nd) 44 4298 1892
Middle(3rd and 4th) 88 4158 12.69
Second

Higher(5th and 6th) 105 51.19 1949

Total 237 4610  17.69

Lower(1st and 2nd) 44 3585 17.64

Grand Middle(3rd and 4th) 88  39.03  14.20
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<Table 15> Repeated—-measures ANOVA for creativity total
score difference in lower-middle grades and higher Grades

total Higher(5th and 6th) 105 4692 17.60 Source SS df MS F Scheffé
Total 237 4194 17.03 i .

— Testing 11070508 9 5680299 3752 O O

time @<®

9] <Table 14>5 HH¥, 2EGZu5] F73F 3} Grade 14947281 2 7473640 1652 2<©

clusters ’ ) ®<©

g Ashd(l-281d) JAEL ZEIEW G| Fof
gk o]F Feojidol FEd| F4E oF e Al
nARoz AAAAME 29957 (SD=15.36), 13 AAlE
34613 (SD=16.28), 22+ #AAME 42984 (SD=18.92) 2. %
AAL Al71el Wk p< 001 FFEA fFew gk 2ol 7h gl
Atk

FTAB - 43d) GA] 2R EE W
Zejgol FEF FdE e
34998 (SD=13.38), 12 #AAM= 40523 (SD=1561), 23}
AARE 41585 (SD=12.69) 2.2 HAF A|719l whet p<.001
FEAA Foln gk fol7t gl

npZRA 2 1shA (5 - 65hA) = AP A 39.773
(SD=1559), 12+ A} 49.807(SD=15.30), 2%+ AA} 51.19
A(SD=1949) . & AAL A7]e] we} p<00l FaolA
Frejul gt kel 7b AATE
UM AT AEE PR AZ|ERE Shda Zho

Freu gk 2po]l & Hol=AE ot <Table 15>9 o]

Fol ol ol F
2 vepgth APagAe

Testing timex*
Grade lusters
Error 70964.80 468 151.63

#p< 05, ##p<.01, **xp<.001 @=Pre-, ®=First, (©=Second

1607.130 4 401.783  2.65
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