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A Study on the Awareness and Preparation of the Forth Industrial
Revolution of Some Health Department College Students
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Abstract The purpose of this study was to be used as basic data for the development of future-type
curriculum in health. The awareness and preparation of the forth industrial revolution were surveyed
on 280 college students in health departments preparing medical technicians. A self-written structured
questionnaire was used for data collection, and the recognition of the forth industry revolution was
2.74, 3D printing (3.59) was high, and neural network machine learning(2.33) was the lowest. Students
majoring in Physiotherapy (3.00) had the highest perception, and those majored in Dental
engineering(2.37) had the lowest perception, and there was a difference in the degree of perception
of IoT by major (p=0.024). For the forth industrial revolution, 54.5% of students are preparing, and lack
of interest (42.9%) is the most difficult reason to prepare, and 50.6% of educational experience and
60.9% of VR&AR game experience have experience. In the era of the forth industrial revolution, job
loss (38.7%) was high, and the required competency was creative capacity (50.6%). Therefore, it is
necessary to develop a curriculum related to the fourth industrial revolution and apply teaching
methods that can increase the awareness and preparation of health college students in the era of the
fourth industrial revolution.
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Table 1. The general characteristics of the subjects

(N=216)
Characteristics Division N %

male 49 18.8
Gender

female 212 81.2
Academic college 159 60.9
background university 102 39.1

Dental hygiene 47 18.0

Radiology 51 19.5

Dental Technology 27 10.3
Major

Physical Therapy 35 134

Clinical pathology 48 18.4

Occupational therapy 53 20.3

42} Qg gofo ek Q4= Table 29 2
ot 421 AAA STl ek Ak Q1A= 2,741, 4



N
©
D
rok
HI
0o
o
o
ﬂ
Hn
A
=
i
=
N
fol

A 411 T §of Qo] thet ZAbAw, 3D

T

5625, SAVILEAUAG10), UeIEE92), A
SARYQTY), AHBIIAE233) olgie.

Table 2. Awareness of the fourth industrial revolution
and related terms

Characteristics Mean+SD
Awareness level of the Fourth industrial revolution 2.74+0.83
Artificial intelligence 3.25+0.74
Big data 2.92+0.89
Machine learning 2.33x0.82
Speech recognition & Text to speech 3.10£0.85
Internet of things 2.7120.90
Augmented reality & Virtual reality 3.28+0.89
3D printing 3.59+0.82
3.3 4Xt AMUATO| CHEH ZHIE
47 A Qg ol tiet &8 e= Table 37 2Tt 4%
ARAEY FHE T 14279(54.5%), M e
119%(45.6%)01901, #01E ki S g2

SHEPHol gk AL A3, TRt MRS B3l 1AV
76%8(29.1%) 2.2 714 =9ry Iukeog ‘st 2o
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En|Bzo] 1129(42.9%) 2 & 7 =9k1, 11 o
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Table 3. Preparation for the Fourth industrial revolution

Characteristics Division N %
P i do 142 54.5
reparation do ot 19 | 456
Immersed in school class 49 18.8
Preparation rl;]eeaégng through various 76 291
method Additional learning 17 65
Not ready 119 45.6
Lack of interest 112 42.9
Economic burden 23 8.8
Lack of time 22 8.4
Reasons for Lack of educational 35 134
having difficulty opportunities )
reparin i ini
preparing Dn‘ﬂculty_ obtaining 55 211
information
Regardless of " 54
employment

3.4 4x} At EHE ws 3 AQUEY

T8 9 AJFHL Table 49+ &
g 28 B FFolA AU 132
H(50.6%), ‘YUTF 1297(49.4%)°1A L, AR&VR AYF
S QoA UTF 1597H(60.9%), ‘YeF 10278(39.1%)
o] ct.

Table 4. Education and game experience related to the
Fourth industrial revolution

Characteristics Division N %
Educational Yes 132 50.6
experience No 129 294

VR, AR game Yes 159 60.9
experience No 102 391
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Table 5. Changes and required ability in the era of the
Fourth industrial revolution

Characteristics Division N %

Convenience of life 56 215

Reduction in jobs 101 387

Changes Creation of jobs 20 7.7

Improving the quality of life 51 19.5

Reduction in human domain 33 12.6

creativity 132 50.6

Critical thinking ability 22 84

. . Communication skills 40 153
Required ability - -

Collaboration skills 20 7.7

Problem solving skills 45 17.2

Leadership skills 2 0.8
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Table 6. Awareness of the 4th industrial revolution
according to general characteristics

Characteristics Division MeanzSD t/F (o)
male 3.06+0.96 3.049
Gender
female 267:0.78 | (0.003)
Academic college 2.656:0.90 2197
background university 287:069 | (0.029)
Dental hygiene 2.55+0.80™
Radiology 2.80+0.87%
Dental Technology 2.37+1.00°
Mai - 2.487
ajor Physical Therapy 3.00£0.64 (0.032)
Clinical pathology 2.83+0.93%
Occupational 277+0.66
therapy
Preparation d 287:086 2.874
do not 258:076 | (0.004)

® The same characters are not significant by Tukey test

ok 4% AliE ZHE B 2
2588} 9k, 43} A9

872 A P
28A4Fo] ‘U¥ 2.92

Table 7. Awareness of the 4th industrial revolution
according to preparation for the 4th industrial
revolution, and experience in education and
games related to the Forth industrial revolution

Characteristics Division MeantSD t/F (p)
Educational Yes 2.920.74 3548
experience No 256:0.88 | (0.000)
VR, AR game Yes 2.86t0.87 | 9gug
experience No 256:0.73 | (0.005)
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Table 8. Educational experience and preparation for the
4th Industrial Revolution according to the
general characteristics of the subject

unit:N(%)
) Educational Preparation
Chziiaccste” Division experience P

Yes No do do not

male 16 33 37 12
(32.6) (67.4) (75.5) (24.5)

Gender female 116 96 105 107
(54.7) (45.4) (49.5) (50.5)

x* (D) 7.751(0.007) 10.831(0.001)

college 42 117 91 68
Acadermic ¢ ©64) | (736) | 672 | 429

backgroun universit 20 12 51 51
d Y (88.2) (11.8) (50.0) (50.0)

x% (p) 95.002(0.000) 1.310(0.308)

Dental hygiene 13 34 8 29
Vo ©7.7) | (723) | @83 | (61.7)

Radiolo 21 30 34 17
Y | w2 | 688 | (667 | (333)

Dental 3 24 17 10
Technology (11.1) (88.9) (63.0) (37.0)

Major Physical 32 3 18 17
Therapy (91.4) (8.6) (51.4) (48.6)

Clinical 15 33 27 21
pathology (31.3) | (68.7) (56.3) 43.7)

Occupational 48 5 28 25
therapy (90.6) (9.4) (52.8) (47.2)

x* (D) 92.948(0.000) 9.048(0.107)
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3.9 CHAKLS| EtXMOl EMTL AR} AMASIH FH|, e AZEt EYAEEH3.09)004 FosHA =%
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Table 9. Awareness of terms related to the Forth industrial revolution according to general characteristics,
preparation for the 4th industrial revolution, and experience in education and games related to the Forth

industrial revolution

Speech Augmented
. : Avrtificial . Machine recognition Internet of reality & -
Characteristics Division intelligenc Big data learning & Text to things Virtual 3D printing
speech reality
male 3.51:0.82 3.18:1.05 2.6341.01 3.33:0.94 3.001.00 3.611.01 3.71:0.91
Gonder female 3.19:0.71 2.86+0.84 2.26:0.75 3.04:0.82 2.64+0.84 3.21:0.84 3.5740.79
vF ) 2.493 2014 2.424 1.9 2519 2587 114
(0.015) (0.048) (0.018) (0.057) (0.012) (0.012) (0.255)
college 3.28:0.79 2.9120.94 2.29:0.88 3.16:0.89 2.60£0.97 3.25:0.97 3.67£0.85
Academic university 3.22+0.66 2.94+0.81 2.39:0.72 3.00:0.78 2.87:0.76 3.340.75 3.470.07
background U ) 0643 -0.322 -0.986 1.494 -2.481 -0.913 1.955
(0.521) (0.748) (0.325) (0.137) (0.014) (0.362) (0.052)
Ej&;ﬂe 3.15:0.69 2.77+0.89 2.17:0.89 3.06:0.89 243:068° | 3.15:0.75° | 3.66£0.70
Radiology 3.35:0.79 2.96+0.89 2.43+0.90 3.18:0.93 276£1.05 | 343:1.02° | 3.65:0.99
Dental 3.0440.98 2.74%1.22 2.19+0.96 3.07+1.03 2.48+1.22 2.96£1.12° 3.52+0.97
Technology
, Physical 3.2040.67 2041076 | 249+056 | 2.94:068 | 300:0.65° | 334:063° | 337064
Major Therapy
Clinical 3.50:0.71 313:091 | 240:089 | 331:082 | 271:096 | 333:095° | 3.79:077
pathology
Pfﬁ:g?;ona 3.17:0.64 2.91:0.76 2.28:0.66 2.96:0.75 2.77:0.75 | 3.34+0.80° | 3.49:0.77
U ) 2.07 1.023 1.026 1.208 2.639 1.301 1.400
(0.069) (0.405) (0.403) (0.306) (0.024) (0.264) (0.225)
do 3.35:0.78 3.03:0.90 2.510.85 3.15:0.85 2.770.95 3.38£0.95 3.60:0.87
. v do not 3.130.68 2.79:0.87 2.11:0.72 3.03:0.86 2.630.84 3.17:0.80 3.50£0.75
reparatlon
vF ) 2390 2151 4142 1.074 1.283 1.952 0.101
0.018) (0.032) (0.000) (0.284) (0.201) (0.052) 0.919)
Yes 3.33:0.72 3.05£0.89 2.44:0.86 3.14:0.87 2.89:0.90 3.41:0.84 3.61:0.79
Educational No 3.17:0.76 2.78:0.88 2.22+0.76 3.05:0.84 2.52+0.87 3.16:0.92 3.57+0.86
expenence vk ) 1.766 2.455 2.204 0.774 0.153 2319 0393
(0.079) (0.015) (0.028) (0.440) (0.001) 0.021) (0.695)
Yes 3.32:0.74 3.04:0.94 2.39:0.84 3.19:0.87 2.78+0.94 3.45:0.84 3.66:0.78
VR, AR game | No 3.15:0.73 2.73:0.78 2.24:0.78 2.94:0.80 2.60:0.83 3.02+0.91 3.49:0.86
experience v ) 1.840 2.836 1486 2357 1.585 3.932 1,641
(0.067) (0.005) (0.138) (0.019) (0.114) (0.000) 0.102)

® The same characters are not significant by Tukey test




47 Leisiy o1y g

[ IS

FHE g 297

A Ado8(3.04), SAAX&SATAE(3.19), S4IA
&7MFAA(3.45) A4l EAHoR foleiA &Skt
(p<0.05).

£ A7 65 RIS Fulste BAAD G5
2 o 42 Aol et ANt 44 Ale]
o AlhE cls] St 2R 2Atel BAAYY)
vy LAY A 7| EARE BEHIA S5

7 A RA ISR 4 4

T thshAYQ] 42 ARdof ot AR olEi Y= 101
ol 4o e olglrES Itk skl At
31419 AFolA = tstYES] A= ZAFETL H] &
Ae] QIXEV} 22602 HE Hr} 22 HY5}o]
£ AAzte} o] s 1A mrt Wokth 43¢ A
A Aol gt Exl7b 7t Zash s W
2 E Ai= distuSy ARAE AAY SASE
Hoj Eopa shfcth JshAt ogagel QI AolE
v Wt APATF[14]9014 F5HY(2.46)9] QA =7} of st
A(2.28) B} o w2 AoE RAEQY, & AFATt
Az F58(3.06)0] oI3HAY(2.67) Tt AR =7} &9kt
E3 4144(2.87) SA9] AA =7} 3WA|(2.65) K
l&%%tﬂ T olRZ 42} ARIEY HE 183 &

ZALNA 494 A9 WS F 9Ih(88.2%) Ert
3E11ﬂ AL QUTH(73.6%)014 A YEhY 421 419
¥ T w8o] 4dA o)A Bt I og 2= of 5t
AEQ] QA zo JIFe & ZyE Hrh HAAE 5
A9 EA A A7AES g AFnatE 9 £

of WA QI5h 394 st B9 WY S 5 F71
AR 87} ofele S glont, 43 A Al

Gl SIF E0t BAT ebge 9% Ao
W% Wsp} Bag Aol

47 A18Y Bl ol QAL 3DRAY(3.59)0]
Mg T 1 g0z ABABB25) wolUoL,
7 511219 A7 1319 AT BE A
of that Ql4jo] 7FY Hkeh. ol A RS ol
HEOE U AOE BU-ARAN Hol BEHE
3DEAY] g3t HRE AT |57t e BAAY o
BEel AP B4 WE Awz wArh 3pzAY

(3.59), ABAE(3.25), SHAAEA sws 10), A2
JAHUQ TS WA BFolgo] AAEE mPou,
AARNASE(233)L TFE §oiEd] loH e ol
8 2SI A 4 Y0 el 20l
Shz shajo] 3hA] gk SHYRT} A, Hhlol,

A 71ASE &ofoll tieh AA=7F &haL, 43 AFd
99 B 15 FHol A= ol FHol gle R
ot Hjdleld, A7 Alsks, AREIEH, VR&AR AU
2 AR A AASAHP0.05). A7871ASt
S BA-GRA0NAE Exfo] FrEA 3 Auad
&2 fIR 23 N S5{17,18]0] 7hsRt 43 AHdE
g A g 71ER, HAAE S Bt w2 A
T S A% w8AA vio] ”Ul%} Zolct.

42} A T R 54.5%, 5t

H| I
FHIE T(75.5%)7F
SR F=TF(50.5%)7F =%k
}43(2.87)0] otA] k2 5H4H(2.58) Kt
A =7} 2ot 421 Aol tigt &4
Z84E ARt 8k T A1, 141004
A9k EH| ot BEsicha ok, A3t 4
TollA 2 A ATel FALSHA o1548(48.1%)
H = 7F F8(60.5%) Bt FE5H9aL, ol st
ofSHEEY] 43} AHA T JAA =} FH| = P
WSHRE mAo] Fasiet S o2 T
fAE B AA'(29.1%), T FLhol &
F(18.8%)01AaL, FH]7E offR olfEE JHFR
F(42.9%), FEE FsP] oHAF21.1%2E AL
Atk |/11]19 AFNME A7S Heles XLoZ2 TVY
W5(72.1%), T $A(71.3%) AEN(64.6%) 22 T
gt viA, v £ 59 1SS Bl JEE Hot
A= Ao Z AL F1]9] oo tigh A+
4lolA ‘w5e] BAo] 7P & RleRE FRAME|o] £
ATAH} AR = Aot AL Q| T Alo]
o HEI} Hgo] i IA 9] Zpolet YzHHTt. T4
E2 U2 JEE tfst wiAlolA A= AT 7]E
Ho= st wof gt 879} 7IhE Rl o 5= QIGitk
421 A5 Aol vrebd wstol] ofgt xAb At
AR} AA(38.7%)7F 7P =8k, At gl1419] A+
o= 7P WA AZhts sk AR F4A(33.4%)
2} 5k, ol HAS UE Y Eo] 43+ AFE T Al
o] Wsloll A FHAol| et EQS BHget Aol
AM1219] AFolAME 42 ARAEE HA 9 FAo
gt QUARAIA FHA A 9.0%)HEt F34

=

10 o
[
r& lo

o= & 19
& ol

I F-IN

ol

ol
-

N 0O o o
)
rSL'

=

=

%



208 #=Eglsts)

FI[I
Ral
o
T
=
o
fol

(24.9%) & Foi=, HAS, FAR, £ ARl AR
7, B39 5ol ° £ AAFHo tishgES] B9t 4
25 HHgsktt. sM3Eol AleA SolstAl 2 43 Al
HPAIE Hoh 3784 vk7HE A4S Sl SHlE
T =S Aestal 2HE FEAS] 7Hse AAA
W5Igo] Bed Aol

42 AdE R Ao 8= IFlrs AT
(50.6%)°1 7Fg =L, H] AYATF12-14]014 =
IE 87= 9 Ee gFow ool 7P #ot Hist
AE9] 42} AFAEY du|Defo] gist QXY s 9
=5 8 2 5 8 Y By AR Shss
EL 31“—‘1 JFS F= 42 A9 7189 VR &
RS Z8% AUl digt FAS AR 23 60.9%2
spajo] Aol QUrkL SHAT, Aol U B2.86)°]
gl SHIQ56)HE} 47 AE AX T} o &9t
VR 4o & AHERJIHEAY 23, 2% H‘H 9=
7b ZdE 2g ot giEal gler[19

7o Z

Sl A= VR 7IAHAE %’f%?i T5e A w2

>

(o}

A% WIITA 2SR ik ojefet VRIIEE S0
ggozn SPE £ olFf=R0Y ArFE
g21), Fole22), BANESER2231e T
AL 3E9AEH19,20]. ${1919] ATelAE VR
of et =97} AH] Akof| HlEIA] AFo] dA}
slo| A= VREF7T wo] A= Ao|gty s}o]
W80 WS AL Qlh o] st
9] 550] Y= VAKAR 59 A& &
= }oq 6_]—}&4594 ropsl . Eyle

~
r

N
4 9

18 oo 2 < W ol > Lok
rﬂiﬁ’.&r&m i
E*jrﬂ;“"

i
N
f
N,
)
%

asie ow}om s yEepe, 7oA 4
A J4AEY 714S BEt] YRS F95H B vl
9 SRS YO T ATk FolA AT o
S} Sk, HAAY WIS 4% AEY B 914
E 9 FulE] B 47ANRE ERE 25 A L

R e 9 AYA AR e guom
4 4AEY B TS ATE 24 59§45 A7

7t 288 Flolt.

4. 22 A HA

£ ATl 6% o274 FHske A geky
2 o2 43 Ao it A4t FHEg
Sfeb) fief Sasigel @F dot 4% Y Al
‘6]— Ho]:_

o] Y Qs Ao|u, %H]E‘:— XJH}ZAE_,] /\zo]m oL} of
shgo] ZHlEE W ofshE wop 43 AAEE Al
Zol2 SIgt YEAT 2L B LRo| AFT Folck
VR&AR & AT 71&2 8% w5 2 43 A4S
B oopt 1% A3 59 getEe) QRS =
ola 2] £ & 5 % dste] mSAA Hah}
Aaset. Ad 878 F WIT =
o] WS, olF I ALdA] AZI, o
SIS o 43} Ay Tl Be o
87% A5 O2E0| 374 A7} WA

REFERENCES

[1] G. 1 Kang. 2018). The Fourth Industrial Revolution in

One  Volume.  Seoul Chaegdeuluijeongwon
Publishing.
[21 K. M. Schwab. (2016). The Fourth Industrial

Revolution. Seoul : Saelounhyeonjae Publishing.

[3] Y. S. Shin et al. (2017). Ap plan to reorganize the
health care system in accordance with the forth
industrial revolution. Sejong : Korea institute for
health and social affairs.

[4] Y. D. Park et al. (2019). Medical related laws. Seoul :
DaehanNarae Publishing.

[5]1 E. J. Kim. (2018). An Exploratory Study on The
Pre-service Teachers’ Perception of Education
Paradigm in The Fourth Industrial Revolution Era. 7The
Journal of the Korea Contents Association, 18(9),
248-259.

DOI : 10.5392/JKCA.2018.18.09.248

[6] Sue Z. Beers. (2017). Teaching 21st Century Skills: An
ASCD Action Tool Seoul : Academypress Publishing.

[71 D. OHalloran. (2015). Industrial Internet of Things:
Unleashing the Potential of Connected Products and
Services. Switzerland : World Economic Forum.

[8] Ministry of Education. (2015). The revised elementary,



[l )=}
=T

43+ Aljsiny oA Bl FH|E o7 209

9]

(10

(11]

(12]

(13]

(14]

(15]

(16]

(171

(18]

(19]

[20]

middle school, and high school curriculum overview.
Seoul : Ministry of Education.

J. W. Byun. (2017). A study of the 4th industrial
revolution’s impact on cultural industry. Journal of
Cultural Industry Studies, 17(3), 109-118.

S. S. Jo. (2016). The Future of the Industrial Revolution
and the Future of Future Education, Media and
education, 6(2), 152-185.

Y. S. Yoo. (2019). University Students’ Awareness and
Preparedness for Social Problems of the Fourth
Industrial Revolution. 7The Journal of the Korea
Contents Association, 19(3), 566-575.

DOI : 10.5392/JKCA.2019.19.03.566

N. R. Kim, S. H. Park, K. W. Jeon & J. M. Pyo. (2017).
A Study on University students’ perception of the 4th
Industrial Revolution and University education. 7he
Journal of creativity education, 17(4), 101-121.

E. C. Hwang. (2018). Recognition of the 4th Industrial
Revolution of Science and Technician and Women’s
University Students. Journal of The Korea Society of
Computer and Information, 23(11), 159-165.

DOI : 10.9708/iksci.2018.23.11.159

M. O. Chang, M. Y. Jung. (2019). The Study of
Awareness and Preparation of College Students

for the Era of 4Th Industrial Revolution. 7he Journal
of the Korea Contents Association, 19(), 47-57.

DOI : 10.5392/JKCA.2019.19.06.047

H. S. Choi, Y. ], Lee & S. H Jeon. (2017). A Study on
the Recognition of Domestic Occupational Therapist
for the 4th Revolution. 7he Journal of the Korean
Friendly Industry Association, 9(2), 51-57.

J. H Lee & Y. S. Kim. (2018). Awareness on 4th
industrial revolution of dental hygienists for future
medical convergence. _Journal of the Korea
Convergence Society, 9(10), 131-139.

DOI : 10.15207/JKCS.2018.9.10.131

Y. H. Yang, J. S. Kim & S. H. Jeong. (2020). Prediction
of dental caries in 12-year-old children using
machine-learning algorithms. Journal/ of Korean
Academy of Oral Health, 44(1). 55-63.

DOI : 10.11149/JKOH.2020.44.1.55

S. K. Baek, J. H. Park, K.S. Hong & H. J. Park. (2018).
A study on the development of severity-adjusted
mortality prediction model for discharged patient
with acute stroke using machine learning. Journal of
Korea Academia-Industrial —cooperation — Society,
19(11), 126-136.

DOI : 10.5762/KAIS.2018.19.11.126

P. J. Song, H. S. Ryou. (2016). A Study on VR
Curriculum. Journal of The Korea Internet of Things
Society, 2(4), 21-25.

DOI : 10.20465/KI10TS.2016.2.4.021

M. Y. Lee. (2019). A Study on the Satisfaction of Basic
Medical Class Applying Virtual Reality(VR). Journal of
the Korea Entertainment Industry Association, 13(7),

[21]

[22]

ES

531-537.
DOI : 17.10.2184/JKEIA.2019.10.13.7.531

S. S. Nam. (2017). Influence of VR game type on the
Evaluation of Device/ Perceived characteristics,
Presence and Enjoyment. Doctoral dissertation.
ChungAng University, Seoul.

J. S. Tark. (2018). The effects of creativity
convergence program utilizing virtual reality creation
platform on cre- ative problem solving ability, 21st
century skills and learning interest about social
subject. Master's Thesis. Ajou University, Suwon.

H. J. Kim. (2019). A Study on the Impact of Art
Education Program using the Virtual Reality of the 4.0
Era on the Creative Capability of Adolescents:
Focused on Middle and High School Classes. Journal
of Research in Curriculum & Instruction, 23(2),
162-175.

DOI : 10.24231/rici.2019.23.2.162

&l 2(Hye-Eun Cho) (M3
20094 2¥ : Agdigy BAstds
I (EATHAD

- 20164 2¥ @ Addigy BAstEE
I (E AT EAY

- 20144 3Y ~ @4 : BFoRst
298t w4

- ARk BA, u, A9

- E-Mail : cho1995@kwu.ac.kr



