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Development of Project-based Robot Education Program
for Enhancing Interest toward Robots and Computational Thinking
of Elementary School Students

Seong-Won Kim*, Hyeran Park™, Youngjun Lee*

Abstract

In this paper, we propose the effect of project-based robot education program on the interest
toward robots and the computational thinking of elementary school students. Software education is
being actively carried out around the world in order to cultivate software talents in accordance with
the 4th industrial revolution. As a result, the importance of robots in education has increased, and
education using robots has been actively introduced. However, the activities of simply assembling and
repeating robots in schools were not effective in enhancing elementary school students' interest
toward robots and computational thinking. Therefore, it is necessary to overcome traditional
teaching-learning methods and to develop robot education. So, in this study, the robot education
program that introduces project-based learning was developed for improvement of interest toward
robots and computational thinking of elementary school students. In order to verify the developed
education program, 114 elementary six grade students were selected as research subjects and the
traditional teaching—learning method and project-based learning were applied to the experimental and
control group. As a result, project-based learning was more effective for elementary school students'
interest toward robot than traditional teaching-learning method. In computing thinking, the
experimental group showed a significant improvement, but there was no statistically significant

difference in the post—test.

» Keyword: Project-based learning, Robot education, Interest toward robots, Computational thinking,
Elementary school student
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[l. Literature Review

1. Project Based Learning (PBL)
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4. Treatment
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Table 1. Project—based robot training program for elementary
school students
Teaching—
Learning . learning
Week Element (CT) Learning contents e Hour
(PBL)
— Understanding the WeDo
programming development
Programmin environment
¢ 9| Assembling WeDo 2.0
1 development . . 2
. — Practicing Rotation, forward
environment and backward
— Construct the robot soccer
stadium
Decompositi . . Purposing
on — Establishing project goals of project
2 — Design of project artifact - 2
Pattern ] ol ! Planning
. — Role sharing within the project .
recognition of project
— Exploring the project
— Collecting the data
3 Abstraction |- Design of algorithm Execution 5
Automation |- Production of robot of project
- Programming
— Debugging
— Demonstration of artifact .
. . Evaluation
4 Debugging |- Evaluation . 2
of project
— Feedback
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5. Analysis
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[V. Result & Discussion

1. The result of elementary school students’ interest
toward robots and computational thinking in

pre—test
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2. Change of interest toward robots and
computational thinking in control group
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Table 2. The results of the interest toward robots and
computational thinking of elementary school

012)ellA FAH 0.2 Fofv et o] vehket. shAR, 25t
off thgk FrlellAE AR HAKM= 6.792, SD= 2.160)] H]3l
AR A AR} (M= 7.472, SD= 1.694)°] S713I9AT, &
Aoz frepmdh Aoz &AE 4= QISITh t= -1.793, p=

079 o] Fdto] Z2AE 7| S5s B8 2

Mo zTalalo] ZH x}xﬂOﬂ gk Sulell=

_u_% i
Felu @ o

SD= 12.811)9l H]&}] A}% @*HNF 31.076, SD= 13.887)01]*1
AFY Al gEon, ofdt Wale FALSE &
ou]skelel, t= -2.184, D= 034, °]& Falo] ZRAE 7]t
g5s 83 2R S 220 2549 HFHE Al
g AT E AR L}E} xoh Sl Feoll A AR, AR A
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Table 3. Comparison of pre— and post—test of control group

students in the pre—test. Domain | Group [ N [ M [ sD [ ¢ e
Interest toward robots
Exp. 6.151 2.248
Domain Group N | M SD t p IR Con. 57 6.792 5079 1.401 167
Interest toward robots LR Exp. 57 | 83021 2224 .000 | 1.000
N Exp. 67| 6792 [ 2160 [ [ EO”- 2-1303 §-162
. . Xp. A7 447
Con. 57 | 6.151 2.248 7 1.7 )
c o7 | 6628 5577 AR Con. ° 6.396 | 1.905 53 085
ILR X : : 484 | 629 R Exo. || 8038 | test |
Con. 57 6.302 2.224 Con. 5340 2019 . .
Exp. 57| 6.170 2.447
IAR Xp 1.008 316 ARE EXD. 57 6.057 2.061 ~3.346 002,
Con. 57 5.717 2.170 Con. 7.302 1.947 : :
Exp. 57| 5.170 2.208 Exp. 29.264 | 8.936
IUR 328 | .744 Total 57 -1.819 .075
J Con. 57| 5038 | 1.931 o Con. 30132 | 7.314
Exp. 57 6.811 2.048 Computational thinking
ARE 1.891 | .061
Con. 57| 6.057 | 2.061 or Exp. 57 |.28:558 | 11977 1 wan | 507
Exp. 57 | 30 528 8.610 Con. 28.019 | 13.992
Total 1.059 | .292 o< .05
Con. 57 | 29.264 8.936
Computational thinking ]
Exp. 57| 24795 | 12.811 4. The result of elementary school students’ interest
cT -.728 | .468
Con. 57| 26.5538 | 11.977 toward robots and computational thinking in

“CT: Computational Thinking; IR: Interest toward robots; ILR:
Interest toward learning about robots; IAR: Interest toward
activities related to robots; IJR: Interest toward job related to
robots; ARE: Anxiety toward robot education

""Exp.: Experimental group, Con.: Control group

3. Change of interest toward robots and
computational thinking in experimental group
5 TR0 2589
23 digk Fulo] mX= S AFEE, AP HAKM=
30.528, SD= 8.610)° H]al| AR AAKM= 36.378, SD=
7.333)0l 4] 23l gk Sw)7t 7k A o2 yEhskth B
olelgh Wishk= AR frovwdt Zlow eyt t=
-3.185, p= .002. A FHA WslE AujEd, 25 g5
o T3t Zu|(t= -2.765, p= .008), & ¢ 5ol 3t
vl(t= -2.092, p= .041), 2% #HA HPo| djgt Tw|(t=
-2.999, p= .004), 2 W] fgk BoHi= -2.589, p=

ZRAE U 952 YT @

post-test
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AR ZAALOl A - He 7he] ApolE EAIESITE WA, 2
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4 AeM= 32.132, SD= 7.314)E} =& 7S Bolo
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GGl M= 25 5o g Sv(t= 3.601, p< .001), =5
& o] th3t Ful(t= 2.794, p= .006)° 4 2] 3 =}o|7}
L}E}Mjr% 28| gk Eu|(t= 1.844, p= .068)9} =4 =

BHgoll 3k Sul(t= 1.805, p= .074), 5= n&of tjgh Bt
(t= 1.099, p= 274l A= I8k 2fo] 7} veh A F3dth =
5 5o g Trjel 25 A Fdd] vigk T Adun
W, B5 A9 FAdo] Al Adn) = Ao yelgt) ut
E}H x}%x_iclj _r,r__/I: L_{_‘; Hl—tﬂy_{;]_ ﬁixﬂe 7]3]- ﬁl_fh% ga

W 23 WS 2EHAY 2o U 12 A7l



252 Journal of The Korea Society of Computer and Information

o &apgolglr), 53, 25
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El
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ekl M= AR ARl Hls) ARS- ZAelA 357

ol UebstARE, o2t e folulstAl etk
7
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o 7Y
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138 Table. 59} 2t}

| o

Table 4. Comparison of pre— and post—test of experimental

group
Domain \ Group \ N \ M \ SD \ t \ p
Interest toward robots
Exp. 6.792 2.160
IR Con. 57 7.472 1.694 1.793 079
Exp. 6.528 2.577 .
LR Con. 57 7.698 1.814 2.7865 -008
Exp. 6.170 2.447 .
IAR Con. 57 7075 1 969 2.092 .041
Exp. 5.170 2.208 B .
WR Con. o7 6.434 2.014 2.999 004
Exp. 6.811 2.048 B .
ARE Con. o7 7.698 1.761 2.589 012
Exp. 30.528 8.610 .
7 -3. .
Total con. | ®" | 36378 | 7333 | 3185 002
Computational thinking
Exp. 24.795 12.811 .
cr Con. 57 31.076 13.887 2.184 034
“p< .05
A%} 718]H(2015)9] ATIAE 2EEAS UgoR
2EEy] 79 23 WSS A8590S W, 25 2R
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Table 5. The results of the interest toward robots and
computational thinking of elementary school students
in the post—test.

Domain® | Group™ N | M SD t p
Interest toward robots
Exp. 57 7.472 1.694
IR 1.844 .
Con. 57 6.792 2.079 8 068
Exp. 57 7.698 1.814 .
IR Con. 57 6.302 2.162 3.601 -000
Exp. 57 7.075 1.969
AR Con. 57 6.396 1.905 1.805 074
Exp. 57 6.434 2.014 .
WR Con. 57 5.340 2.019 2.794 -006
ARE Exp. 57 7.698 1.761 1 099 574
Con. 57 7.302 1.947
Total Exp. 57 36.378 7.333 5 984 004"
Con. 57 32.132 7.314
Computational thinking
Exp. 57 31.076 13.887
cr Con. 57 28.019 13.992 1.138 258
*p< .05

V. Conclusions
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