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Abstract

Objectives: The purpose of this study was to investigate the factors affecting robot utilization in
the education of pre-dental hygienists. Methods: A self-reported questionnaire was completed
by 238 dental hygiene students studying in the Daejeon, Chungcheong, and Jeolla provinces
during the period March 1-31, 2017. Results: Future oral health education media had high
selection of ‘movies,” ‘video,” 3D printer,” ‘robot,” and ‘drone’ In general education and oral
health education, robots were appropriate as educators, assistant teachers, and media. This
group had high levels of interest, experience, attitude, and learning scope of robots. Robot
utilization education showed a significant positive correlation with the ‘interest,’ ‘experience,’
‘attitude,” and ‘learning’ subfactors (p<0.01). Factors influencing robot utilization education
were the relationships among actual experience of robot, learning of robot production, social
influence of robot, emotional exchange with robot, and the predictive power was 25.5%
(p<0.05). Conclusions: Oral health education curricula using robots should be developed
considering the emotional exchange and social influence between educator and learner .
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L SiCHAR}e) tat 2121 £

AT/ dAte] &t e £/ <Table 1>¥H 2. 3 B 52 19.8701 131, St A8 571=Fd 2
2 71.4 %, A7} ] 13.4% <o)tk FAEANE F Y 5-5= 9l 89.5%, ©F ]2 10.5%°]| 41, T+
ZRA WS 425 §-5= 0 79.8%, ©F 2 20,20 2 S HHAT) <Table 2>= T REA WS A o] 25
2 AR ARE I Qe I E ARSI = T AR 63.4%, ‘AE2 ) 61.8%, PPT 33.6%, ‘Aut, S
R 23.1%, ‘Q3H BT 27 18.1%, EAE | AlAH, T 16.8%, S-S E| 0] 14.7% w=0] L, v ARE-
S A EANS v = AER 45,00, ‘93 BT 2 38.7%, 1, AR’ 27.3%, ‘3D ZEPHPPT 7}
Z¥7}F23.9%, ‘25 14.7%, AT, WES, AR 13.4% o]2fal S Eol3ir.

2. 222 UKo &8 Al 220]| Cist 24, de Bl =, SHEEl =

AT IS 2R-g 42FollA] PukSol| S8 A| 2o thgh A, B, B e, SHEElE 52 <Ta-
ble 3>e} ¥}, 20| W{AL HE WAL WS oA AH o] FAHE FET 2o gt tha] % 7
3, B, S HlE o] BF A YO H, WALZA] 25 282 =5 uljAof tigh 24 (p=0.023),
25 AA 3 (p<0.001), ZEAZ} SHEEN = (p=0.014), 252-2] AS] A JeH(p=0.003), ETH] Y uF

Table 1. Major characteristics of study subjects

Characteristics Divisions N(%)
Age(year) <20 89(37.4)
20< 149(62.6)
Grade 1 59(24.8)
2 63(26.5)
3 93(39.1)
4 23(9.7)
Test score Untested(freshman) 59(24.8)
<3.0 60(25.2)
3.0=< 119(50.0)
Department selection motive Aptitude and hobby 32(13.4)
Considering employment 170(71.4)
Advice from others 20( 8.4)
Consideration for high school 6( 2.5)
grades
Etc 10( 4.2)
Desired career field* Regional public health center 28(11.8)
School dental clinic 11( 4.6)
Dental clinics 194(81.5)
Dental companies 5(2.1)
Etc 11( 4.6)
Oral health education benefits experience status ~ Yes 213(89.5)
No 25(10.5)
Oral health education experience status Yes 190(79.8)
No 48(20.2)
Total 238(100.0)
"Multiple response
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(p=0.001)0l4 EAZ 0 2 qolslict, B2 wALZA] 21 280 2 B nfjxof thg ThAla} 25 Al 73]
(p=0.001), 25 A2} Bhel =0} 2 5The] AlS)g Bl e, 2Eate] 2P (p<0.00L)0 4 f-2Jslict.
DR R 22 g 2R A FA(E-0.002), ZEA Stsel =t 2RI AEY skl
(p=0.001), 25:2] AF312] FH(p=0.006), 2] T 15 (p=0.045)°14] Folslick.

3.ZEXS FZEALS| EE A ZX0j clieh 2, B, Ell =, SHSEl

AToVAe] 2RE PR B Al 2Rl gt HAl, H Y, Bk, Sl -2 <Table 4>
o 7t} 2Fo| LR AN S WAL A EANS BR WAL RN o) 2 A o] FAH

)

BT} 20| e B 9 %, B, S EE S50] B Sl LERAL, AR ALS AR 2R S
Table 2. Types of oral health education media Unit: N(%)
Types of oral health education media Present Future
Blackboard, cotton flannel board 55(23.1) 24(10.1)
Picture, photo 151(63.4) 65(27.3)
Original model 147(61.8) 107(45.0)
Recording tape 35(14.7) 5(2.1)
Poster, bulletin board, a wall map 40(16.8) 19( 8.0)
Movie, video 43(18.1) 92(38.7)
Slide, projector 7(2.9) 15( 6.3)
Flyer, brochure 19( 8.0) 32(13.4)
Computer software (PPT) 80(33.6) 57(23.9)
Robot 1( 0.4) 35(14.7)
3D printer 1( 0.4) 57(23.9)
Drone 0( 0.0) 21( 8.8)
Etc 16( 6.7) 7( 2.9)

Table 3. Mean score of robot’s interest, experience, attitude, learning scope according to the scope of robot education : Gen-

eral education

Unit: Mean+SD

Teacher Assistant teacher Education media
Characteristics Proper  Improper  t(p*) Proper  Improper  t(p*) Proper  Improper  t(p*)
(N=99)  (N=139) (N=163)  (N=75) (N=192)  (N=46)

. . . -2.283 -3.418 -1.531
Interest in robotic media ~ 10.58+2.29 9.81+2.91 (0.023) 10.52+2.44 9.27+3.01 0.001) 10.294+2.45 9.46+3.48 (0.131)
Practical experience with -4.378 -3.387 -3.187

+ + + + + +
robots 11.61£2.86 9.89+3.06 (<0.001) 11.06£3.07 9.63+2.91 (0.001) 10.91£2.92 9.33*3.46 (0.002)
Robotic Learning attitude 13.60%3.63 12.35+4.02 (_5 3162) 13.72+3.72 11.00%3.65 (_g ggf) 13.42+3.63 10.5414.16 83060819)
Social learning behavior -1.900 -3.537 -3.633
. + + + + + -
with robots 9.51£2.13 8.90%2.61 0.059) 9.521+£2.37 8.3512.41 (0.001) 9.44+2.32 7.93%2.58 (0.001)
Negative attitude toward -3.048 -1.381 2.779
e + + + + - +
social influence of robots 12.461-3.98 10.96t3.60 (0.003) 11.824-3.83 11.08+3.80 (0.169) 11.9213.84 10.203.47 (0.006)
Negative attitude toward 3046 4,590 2018
emotional interactions 8.77£2.25 7.801+2.28 o '001) 8.651£2.20 7.23+2.28 ( <0’ 001) 8.351+2.31 7.59+£2.25 © O 45)
with robots ' ) )
Negative attitude toward -1.567 -1.521 -1.873
; R + + + + - +
interaction with robots 20.18+£3.44 19.411+3.95 (0.118) 19.98+3.43 19.19+4.36 (0.130) 19.95+3.70 18.80£3.87 (0.062)
by ttest

https://doi.org/10.13065/jksdh.20180063



734 + J Korean Soc Dent Hyg 2018;18(5):729-40

232 417 73 (p=0.001), Z2A2

S}l (p=0.001), 257ke] A1B)A St = (p=0.013), 252

a1 30003, 230 B 4RO SIS p0.001). T ATS B2 A 222
82 23 ool chet il 22 A4 4%, 2R ShaE w2 2to) AR S, 22Tl

35 (p=0.001)0ll A --2J39ich FAEATS TR EH 2

2 BB E (p=0.001)

Zd
i

o A
4. 222 40

ZRo| it EA 57

2320 A15]H ke 20| B TR, 2ETlo| 4EAL, o2
HYT(p<0.05), ZET}e] ZHTEL 2R o] A, 25 A7) A
o) AF8)g BhrEEolA] ko] Al & Ll 2kl

WS

TAIS B 0 (p<0.05), 25 ofA]|of] T3

Al A

Oy ooy

H5g 0 ai A7) A

oF 2 2 3to] AR5 S| (p=0.001), 2-0) AFS| A o
F(p=0.022), ZETF] AT AL (p=0.047)14] R2l3Hich

| 22 A| 250 Chst 2t
4%, B, BHaElzel hgl 2 ol =

3 (p=0.008), 25
33H(p=0.006), 25-3k] 74

Bl =, SHSEH = oto] 22t

B-0]5t Qo] ATHIAI S B THp<0.01).

541 2

Bt folat o) 4
8, ZRAR S, 25

S22 2R vl Aol ek A vt oFe)
2 250 et AA| A, 2RAR ) thet shaEl =, 2

Halo] A}3)Ad HSE| E oF ko] AHA S B i), & Bof Bk Al A3 2 2 242 o] st sk Ef e ot 2

o)

Faef AR ekE 7t
GO A HIAE B THp<0.01)<Table 5>.

52X

2.2 B89 4ol G T SRS S0 AR L njols
C<Table 6>, 9215 21 Wohi7] Slstel Aira] B4, 7707
0] chek 2 9 2%, B, SielEo) 5191201 Mg

83 R4S FENSE slo] CHEBlAEA S A3, o] 59)

FoJ FHUAIS HAAL, ZEA]

2ol 28 Al 220] CHEH 2,
o]
T d

| gt st e w o} 2Tto] Absl A o

SHEE
2, B, ez ote| EiRiy

Table 4. Mean score of robot’s interest, experience, attitude, learning scope according to the scope of robot education : Oral

health education Unit: Mean+SD
Oral health education Oral health education Oral health education
- teacher » assistant teacher media "
Characteristics Proper  Improper ) Proper  Improper " Proper  Improper "
(N=110)  (N=128) (N=169)  (N=69) (N=190)  (N=48)

. . . -1.656 -3.391 -1.480
Interest in robotic media 10.4412.47 9.861+2.85 0.099) 10.53+£2.45 9.15+3.00 (0.001) 10.29+2.39 9.48+3.60 (0.144)
Practical experience with -4.107 -3.741 2.730

+ + + + + +
robots 1146272 9874320 o0 11074305 9464291 (fr 10914292 9424348 oo
Robotic learning attitude 13.79+3.68 12.07+3.93 ('g’égf) 13.64-£3.75 10.97+3.63 ('g'ggf) 13.343.69 10.98+4.17 ('g'g’gf)
Social learning behavior -2.500 -4.210 -3.262
+ - + - + +
with robots 9.57£2.31 8.79%+2.50 0.013) 9.56£2.33 8.151+2.43 (0.001) 9.41£2.36 8.15£2.52 0.001)
Negative attitude toward -2.997 -1.358 -2.785
+ - + + + +
social influence of robots 12.37£4.00 10.91£3.55 0.003) 11.80£3.82 11.06%+3.82 (0.176) 11.93%3.81 10.23£3.63 (0.006)
Negative attitude toward
emotional interactions 8.84+2.16 7.66+2.32 (:)%?)% 8.65+2.21 7.10£2.20 (-33317) 8.37+2.29 7.524+2.31 (_gggzl)
with robots ) ) ’
Negative attitude toward -1.513 -1.213 -1.995
, M + + + + + -
interaction with robots 20.13%£3.67 19.39£3.81 0.132) 19.94£3.43 19.221+4.44 (0.228) 19.97£3.73 18.77£3.75 (0.047)
‘by t-test

https://doi.org/10.13065/jksdh.20180063
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Table 5. Pearson’s correlation coefficients among robot utilization education and interest, experience, attitude, learning
about robot

Robot Negative attitude ~ Negative attitude ~ Negative attitude Interest Practical Robotic

Characteristics based towardsocialin- toward emotionalin- toward interac- inrobotic experience learning
education fluence of robots teractions with robots tion with robots media with robots attitude

Negative attitude toward 0.212"

social influence of robots

Negative attitude toward

emotional interactions ~ 0.357" 0.287"

with robots

Negative attitude toward « o =

interaction with robots 0.160 0492 0.335

Interestin robotic media  0.277" 0.024 0.376" 0.135

Practical experience with — 5o 0.133 0.402" 0.121 0.618"

robots

Robotic learning attitude  0.394" 0.047 0.288" 0.044 0256  0.411"

Social learning behavior ) 4.+ -0.053 0.219" 0.117 0234" 021" 0677

with robots

'p<0.05, "p<0.01 by Pearson’s correlation analysis

Table 6. Results of multiple linear regression of variables on robot utilization education

Characteristics Divisions B SE B t p*
Age -0.368 0.203 -0.111 -1.815 0.071
Oral health education Oral health benefiter(Yes/No) -0.658 1.073 -0.044 -0.613 0.540
Oral health educator (Yes/No) -0.293 0.866 -0.026 -0.338 0.736
Interest and experience of Interest in robotic media 0.051 0.126 0.030 0.405 0.686
robot Practical experience with robots 0.252 0.117 0.170 2.156 0.032
Attitude toward robot learning Robotic Learning attitude 0.194 0.096 0.165 2.025 0.044
Social learning behavior with robots 0.285 0.149 0.151 1.918 0.056
NARS(negative attitudes to- Negative attitude toward social influence 0.191 0.081 0.159 2344 0.020

ward robots scale) of robots
Negative attitude toward emotional inter- 0.302 0.133 0.152 2269 0.024
actions with robots
Negative attitude toward interaction with 0014 0.084 0011 0162 0.872
robots

Constant 12.613 4.608 2.737 0.007

Adjusted R’=0.255, F=9.116(p<0.001)
"by multiple regression analysis

22 P83 1240 P vlA|E R0 R BRo) B A4 AY, mREAE SAELE, mRo] AL
514 4%, wiate] A7} folat BRIAo] Qe 0w LERITHp<0.05). 5, 2ol et Al
9l
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