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The Effect on Safety Perception with Ultra Light UAV Pilot’s
Educational Environment Satisfaction : Including the DREEM
Model
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[Abstraci]

The drone market, an unmanned aerial vehicle, is rapidly expanding and developing into an important area related to the huge changes in
the traffic system of the future. With various technologies on the fourth industrial revolution, including drones, mentioned at the Davos
Forum in January 2016, interest in drones is emerging as an explosive demand for national certificates. The number of drone pilots,
which was only 400 in 2015, is continuing to surpass 17,000 as of 2018. Therefore, this study analyzed the safety perception of the pilots
based on the DREEM (Dundee ready environmental assessment) model designed to evaluate the educational environment along with the
current state of drone education in Korea. This led to the conclusion that the high level of satisfaction of the pilot with the educational

environment contributes to the overall safety perception, including compliance with procedures.
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Table 1. Drone certificate content.

Classfication | Contents Remark
Age of Exam | Over 14 years
Target A person who conducts a | Excluding
9 business hobbies, research
Unmanned(multicopter/hel
Type icopter/airplane/airship) Cur(gnt, 85% of
certificates for
Excess 12kg - At orfunmanned
Weight below 150kg ' multicopters (see
Unmanned airship : Over | Table 2)
12kg — At or below 180kg

(Source: Written by a researcher based on the Aviation Safety Act

E 2 S =3A 39 284 8
Table 2. Drone pilot current situation.
Acquired (unit:number,
Classfication 9 ( ) Remark
2017y 2018y
Unmanned plane | 61 67
Unmanned rotation | 1,670 Since May 2017,
Unmanned helicopter | 56 1,821 Separated
Unmanned
Unmamed multicodter | 2,467 15,428 Heli/Multi
Unmanned airship 25 32
Total 4,279 17,348 Dec. 2018

(Source: Written by a researcher based on KOTSA statistic)
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Table 3. Drone training units.

Classification Contents Remark
- n -
Specialized institution 1 | Writen  test Internal - written
practical skill test

Specialized institution 2 | practical skill

" - ; : KOTSA
Private business practical skill o )
c te busi tical skil Qualification

orporag usiness prac ?ca S | written test
Non-profit corporate practical skill

¥ 4. =2 Ws7|8 E3HE oA

T o

Table 4. Drone training unit ground condition.

Classification Surface condition Remark
Training ground 1 | natural grass
Training ground 2 | artificial grass
Training ground 3 | general land (field etc) 1 line size,
Training ground 4 | grassland area (bush etc) | 80m X 40m
Training ground 5 e>§tra wiIdngss (flatland

without building)
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Student’s perception of Student’s learning approaches

Iearmng Deep
approach
atmosphere — \ Surface
approach
social }

(Source: Roff et al DREEM assessment tools, written by researchers)

Educational context

a8 1. DREEM =&
Fig. 1. DREEM model.
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d] 39l DREEM(Dundee ready educational environment
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Table 5. DREEM tool & adoption.

Classification | DREEM Drone training environment
“Perceptions of | _¢icuium
learning
—Perceptions of
teacher

- —Human resources
- S ocial

self-perceptions
—academic
self—-perceptions
—perception of
atmosphere

(Source: Written by researcher based on Roff et al DREEM assessment tools)

Main factor

—Facility resources
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Table 6. Drone educational environment questionnaire.

Variable factor | Key item

— encourage active learning at theoretical
level

— flight training helps it feel confident

— gain a lot of safety-related knowledge

— knowledgeable instructor

— clear examples of teachers

H u m a n | - smooth communication with teachers

resources — appropriate learning rate for teachers

— improving problem—solving skills through
instructors

— motivated educational ambience

applying the safety accident prevention

system

Curiculum

Facility
resources

=, DREEM R.E19] Sh514 g A& o] vig F4d=,

SARIA =S AL A S S 1A, 71014 st $7
=S A AN i FA 82102 HAYAGIT, 3k of
5 859 WA AF] Aske] thet L UE FIE

2d sttt (3L 6).
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Business site
characteristics
(Size, Base, etc.)

Safety perception &
behavior

safety-related

commyunication + - Safety knowledge

- Procedure compliance

- Efforts to improve

Target
characteristics
(of gender, age,

career, etc.)

(Source: Based on the safety perception analysis model(Seo, Nam-kyu etc, 2010), written by researchers)

J8 2. MEEM 2™
Fig. 2. In-depth model for analysis.

Student’s action approaches

Safety
——A_ knowledge
Procedure
compliance

Efforts to
improve

Student’s perception of

Facility resources

Human resources &=

Curriculum (&

accident experience, number of accident

gender, age, position, duration, period of activity,
experiences, field material

(Source: Roif el al DREEM assessment lools and Seo, Nam-kyu el al safely perception analysis models, wrillen by researchers

J8 3. =8 =JXt okdol4] o7 Z2H
Fig. 3. Drone pilot's safety perception research model.
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Table 7. The demographical characteristics of the
subjects of research.

Classification Frequency | Ratio(%)
Total 502 100.0
male 467 93.0
Gender o male 35 7.0
under 20 36 7.2
21 — under 30 126 25.1
Age 31 — under40 105 20.9
41 — 50 under 130 25.9
over 50 105 20.9

https://doi.org/10.12673/jant.2019.23.2.114
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E 8. A7 U4t S2xZAe| A 54
Table 8. The qualification characteristics of the drones
in the research subject.

Classification Frequency | Ratio(%)
Total 502 100.0
pilot only 366 72.9
Qualification instructor 90 17.9
practical assessment | 23 4.6
practical test committee | 19 3.8
within 3 months 278 55.4
) within 5 months 142 28.3
gucr;“gr:red within 8 months 48 9.6
within 12 months 15 3.0
more than 12 months | 19 3.8
natural grass 111 22.1
Training field | artificial grass 95 18.9
ground| general land 130 25.9
material grassland area 94 18.7
extra wildness 72 14.3
Accident | yes 150 29.9
experience no 352 70.1
0 352 70.1
Number of | less than & times 131 26.1
accident | less than 10 times 12 2.4
experience less than 20 times 5 1.0
more than 30 times 2 4
4-2 Fo Hfo| MIE BN
£ ATAe] adFEe

L7 Evhal & 5 Qlvk SRS S8k el vk Al

=8 Ay AR, XA, ARlERe] 3719] 291e
2 BERESer aEner dulgke %99 2ol 75~83% =
S NFYEE 2= Ao 7 FelEek

E 9. 08 349 Fo LHea/MEE BM Zn}

Table 9. Results of analysis of main components/reliability
of educational environment.

Classification Component Gronbach
1 2 3 a
| standard size .25 .86 .01
Etayc' ground material | .12 .65 54 75
safety system .31 .64 .39
H u | num of instructor | .35 A7 .84 68
man | ability of instructor | .29 15 .81 '
Curr | theoretical course | .78 .20 .24
icul | flight course .76 .26 .32 .83
um safety theory course | .83 .23 .03
Eigenvalue 2.84 1.79 1.39
% Variance 35.54 | 22.35 | 17.42
% Accumulation 35.54 | 57.89 | 75.31

3) Internal Consistency Reliability
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Table 10. Analysis results of main components /reliability of safety perception.

ool olxl= &

e DREEM 2 &S Z3hstod

o Component
Classification Cronbach a
1 2 3

application of Safety Accident Training .22 74 -.07

Safety knowledge applying Human Factors Training .24 72 -.06 70
recognize safety devices and standard flight procedures | .34 .69 .1
learning how to reduce accidents .65 .30 13
accident reporting procedure .67 =17 .05

Procequre use of safety devices .76 .10 .33 29

compliance compliance with safety procedures .74 13 .38 ’
safety procedure advice .58 .08 .48
efforts to improve safety culture .31 11 .85

Efforts to improve active participation in improving safety culture .27 13 .85 73
strengthen safety management tasks .03 .35 .73
implementation of the safety management education -.06 71 .30

Eigenvalue 3.08 2.41 2.17

% Variance 25.69 20.05 18.11

% Accumulation 25.69 45.74 63.85
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Table 11. Descriptive statistics for major variables.

Variable Sub-variable Mean S.D
facility resources 3.70 .86
environment human resources 3.64 .94
curriculum 3.62 .88
safety knowledge 4.40 .50
s afety ocedure conpliance 3.88 73
perception ) . .
efforts to improve 4.00 .65

E 12, Aol w2 MSEk/oRIol RIS

Table 12. Satisfaction of educational environment /safety
perception by gender.

Variable | Sb-vaicble | Classification | Mean |S.D t
facility male 3.69 .87 5.031"
environ | 'ésources | female 3.91 .61 ’
mental |- | male 361 |95 | ...
satisfacti | '6SOUrces | female 3.94 |.74 ’
on male 3.60 .90
curriculum —1.456
female 3.83 .66
safety|male 4.41 .50 | 517
knowledge | female 4.28 44 ’
safety
procedure | male 3.88 74 ~ous
percepti| compliance | female 3.91 67 ’
on
efforts  to | male 4.01 .66  oa
improve | female 3.89 |.53 '
* 1 p<.05, 7 p<.01, 7Y p<.001

www.koni.or.kr
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Table 13. Satisfaction of educational environment /safety
perception by age.

Varieble | Qb~aicdbe | Classification | Mean | S.D F
under 20 3.78 .81
facility | 30 3.65 .83 842
resources 40 3.64 .89
. over 50 3.73 .90
environ under 20 3.74 | .88
mental human | 30 3.60 1.02 1049
satisfa | resources | 40 3.58 .93 ’
ction over 50 3.57 | .94
under 20 3.79 .82
. 30 3.60 .89 .
curriculum 0 350 90 3.253
over 50 3.52 .93
under 20 4.41 .50
safety | 30 4.42 47 120
knowledge 40 4.39 .54 ’
over 50 4.39 .49
safety under 20 4.00 .73
procedure | 30 3.80 .67 5515
perce | corpliance 40 3.79 .76 '
ption over 50 3.88 | .75
under 20 3.89a | .68
efforts to | 30 4.04b | .65 N
improve 40 4.00b | .69 3.3%
over 50 4.15c | .55

* 1 p<.05, *x @ p<.01, **x © p<.001
a, b, ¢ : Categorization of the same group through Scheffe
Post—-Hoc(a=.05)
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AT TS AT (3 13). 1 AY} w531 wh59
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ol& 53] Hal t-ATS AT 14). w41 A3, L
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E 14. ZER Aol 02 DS/l BIEE
Table 14. Satisfaction of educational environment /safety
perception by position.

Varieble | Sb-vaicde Classification |Mean |[S.D t
facility]|pilot 3.81 .81

eNViron | esources | instructor 3.49 | .84 3.579

mental T m a n | pilot 373 192 | o

satisfac | 'ésources | instructor 3.40 |.94

: , pilot 3.71 | .88 .

fon ourrculum e tructor 339 |85 |4
safety]|pilot 4.38 .48 1332

safety knowledge instructor 4.46 .56 )
procedure | pilot 3.86 72 667

percepti | compliance instructor 3.92 .76 )

on efforts  to | pilot 3.95 |.66 _3.115"
improve instructor 417 .62 )

© o p<.05, 7 p<.01, 771 p<.001

E 15, BAIdo] 0lE MSEA/M BISE

Table 15. Satisfaction of educational environment /safety
perception by number of years.

Varieble | Sbaicdde Classification | Mean SD F
‘ i less than 1 3.79b .84
acility Mo than1-3 | 3.68b | .79 4.686"
resources
environ more than 3 3.48a .97
mental less than 1 3.75 .93
Pe:o[;czs” less than 1-3 | 3.49 | 93 | 4.484°
satisfa more than 3 | 3.50 95
ction less than 1 3.70 88
curriculum less than 1-3 3.55 .82 3.150"
more than 3 3.46 .96
fot less than 1 4.35a .49
safety - .
kowledge, |_ess than -3 4.43b | 52 3.731
more than 3 4.51b .48
safety less than 1 | 3.85 | .75
procedure | Sren 13 | 3.85 | .74 1.517
percep | conpliance
tion more than 3 4.00 .66
y less than 1 3.93 .66
efforts 10 s than -3 | 4.08 | 65 | 3.941°
Improve
more than 3 4.12 .63
1 p<.05, 77 p<.O01, T p<.001

a, b : Categorization of the same group through Scheffe Post—Hoc
(0=.05)
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A =2278(p<05), UHAYL  =2415p<05), ALFY
(=-2.232, p<.05)7} QFd 2] 4 €] QFA A 4(1=2.077, p<.05)°] &
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v Uelgton ebd o)) a19) e el S ek A 4] 4258 Ao
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o]t 2fo] 7} QIQ=d] A BT} W= A AFe] T o)A
A9, A BE w837 wEA ) vhgko (A 841y
F=3.194(p<.05), S18A}¢) F=5.892(p<.01), 72| (F=3.295,

ol et

3}7]
2 a9
WS W] 3H919510] £
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ol7} 8h915]%) ekgbA| Rt Sl HAhslo] Abaglsol whek frolt

Ak 7k 2po] 7k ER1E A= AFALSIRETE 53] o) Rl ekt 5
3] u)gk F gk 7ol = BAH 0 & §-0]3F 2fo) 7} 9= oz &
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E 16. AR Eo| w2 meEd/erelAl piEg
Table 16. Satisfaction of educational environment /safety

perception by an Exp. of accident.

Varigble | Qbaicde Classification |Mean |S.D t
il 3.56 .93
environm factlitylyes -2.278"
resources no 376 |.82
ental hum anj|yes 3.48 .99 o a15°
satisfact | Fésources no 3.70 |.91 ’
i es 3.48 .93
ion curriculum | -2.232"
no 3.68 .86
safety]|yes 4.47 |.50 .
2.077
ot knowledge no 4.23 .50
safe
Y procedure | yes 3.80 74
, -1.516
percepti | ©Tdiae | no 3.91 |.73
on yes 4.01 |.62
gfforts to 023
improve no 4.00 |.67
* 1 p<.05, 1 op<01, 7 p<.001
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F 7. AR ZEoll w2 msEd/oneld aiEg
Table 17. Satisfaction of educational environment /safety

perception by No. of accidents.
Vaieble | Qbaicde Classification |Mean |S.D F
‘ it 3.76 .82
aClltY Ness than 5 |3.59 |.92 |3.194°
resources
environm more than 5 3.42 1.04
ental h 0 3.70b | .91
res‘éurrge: "lless than 5 |3.55b |.92 | 5.892"
satisfacti more than 5 | 3.00a |1.30
on 0 3.68 |.86
curriculum less than 5 3.52 .88 3.295
more than 5 3.25 1.19
feot 0 4.37 .50
safety
knowledge less than 5 4.45 .50 2.919
more than 5 4.61 .49
safety ; 3.91 |.73
| Procecure s than 5 |3.79 |.75 |1.277
percepti | conpliance
on more than 5 3.88 .67
forts t 4.00 .67
enons 1o Fioss than 5 | 4.00 | .60 | .012
improve
more than 5 4.03 .78
* 1 p<05, ** 1 p<01, **x 1 p<001

a, b : Categorization of the same group through Scheffe Post—Hoc
(a=.05)
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X 18. sk
Table 18. Effects of satisfaction degree on safety

SISHEI} okHolA] olxlE 2

o

perception.
Dependent | Independent B B ¢
variable variable
(constant) 4.07 37.513™
facility) 13 | 2.469°
fety resources
s a
h uman o
knowledge 1eSOUICES .49 .22 2.936
curriculum .58 .29 2.135™"
F=13.04(.000), A=.21
(constant) 2.75 18.224"
facility) 44 A1 1.281
. resources
proce
’ h uman
corpdiance 1eSOUICES .45 .36 4.502
curriculum .20 24 3.712™"
F=27.43(.000), A=.28
(constant) 3.84 26.780""
facility) 44 10 | 2.089°
offorts 1o resources
. h uman .
improve [eSOUICES .25 A7 2.358
curriculum .08 .04 1.791
F=9.039(.000), A=.14
T p<05, 7 p<O1, 7T p<001
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Haglo] ghelAe] wE ahgl aslelil FE mAE Ao
2 ko, A FEe oA 23 AxpEsol 7bg 2 o
e A SRR W 29191 W, AL kA
213} 7)Aol FAA 0= frogh 3] Al TF 5 = A R
7GR S AR ARl F o) vis) Ao v
2 Ao FA A wEbA] Qb o)A o] S =o)7] f1sh
A ANAQl IR SRS olv) 918 S5 Was)
] WSS e XA w5 E&-S A A E

12lo] B e sehs AAE 74k

2E7h] wEIeA] bk
2730 eel Ao Agahs 29100 thek A5 o) 71l
golsigise] ATA SEREAd] B WD
FFE FE AR ek 23749 <)
gt A 8B W} b0l o] T A
o7} b AR W8 F AEAR Q1A Ao
S AR} o)l MR} Bekn ARG E 34

QP4 F A

= 7AelE ol i iSAET} solA o

CE2ZE

e s D)

(3

Hhy

o )3l 5-F0| ol = A ko] FelE Q)
web] Adejel] mhE AelEd NS BAS A2 5 9
EH ANAOR 52 AP e B8 23] o=

https://doi.org/10.12673/jant.2019.23.2.114

122

Lk

S
-
off
i
[o

.>|J.,O
Hﬂl
Sl

o

)
o

of
ol

b A eels B T E
2.0 o,

S0) 257 9)9} AL o
AR SApol ke eklsl A A
ol sl 0.2 el
AR s 55
90, Wb 2

1=o] ZPE A 1 0_:113‘;#

)

N o

-

lo

[ 2
T
Y
f
Ho

2= = oI %] A9

o2k
IS
% il
e
g ol
T

(o]

t
e

o!
oL

&

fo

o

o

©

=)

©

rlr

g

(o]

o
it 1 vo,
e R (B o=

§E} obelo) 4] 8191821 71 31914 Ao
873 Wt piste] ALFYL Qb A
JEFeI A= A0 Lkt i, A8
HE A ARl FAAOE oD A7)
2 Ee QAR A Fel 13

05 e A0 EATSE
e AL A FE % 2 E G

B g AR BN 4 - A BAAE el
203 Aoltt.
A WRF 58 23, FFNEUAN ] FTEAA

£ ZARZRET) T BEnE )Eo R At A
3 TS ARSI A gsa gk e 24 =2} g
A A A1 7]l gk Fo)= 2020098 B e 718 Fo)
ojtt. webA EEzgAel] ek =l T 5 Al gt 7]
=5 FHste] A8l B AlRte] a3t Zlo] d4lol

gk EEo] AP E0] EE g8 W AlelHe E0 2 AT

o aSg ol v gk =07} -5k 2 g o ti2],[10]-[13].

b AR oss B2 Y S 1Y T AES
g 7IE vhd T A A e e T =8 22
Ao QoA AHS 913 hol=ehelE AAIE Bark 3k
B A =AIA Q) 7k o] R AL k= A B
Zboll w5 AAE o] AZ A ell= @A7F 8L
AR A 22 W P T o) 52 919 A4 3 33 ol e
TAE A% w5 AL FTehs =8l oiF kS ffst
o] REEA] H gk H-2-d ZAojrt

FFAT7E e HE Boke EERTAR] wsEAgo] <t
Aef Aol mAl= Gl e AL A= i 944
o] 5748.810] 834 aQlvh= vh=7) of WA b ef el 2

4) Annex1(BARKIRIZ),
Annex11 (&2 EHT)

Annex2(&3H),

o
5) 27|7|Z(FELSE DA, EBAL HulAL 2B2IAK A}
2 2 W o7t W), FBIMEYULT|IE(STDEBH AL X1 2
g 0f2 H|)

6) ICAO 2nd RPAS Symposium. 2017.09.19



References

[1] J. Irizarry, M. Gheisari, B. Walker., “Usability assessment

of drone technology as safety inspection tools,” Journal of

Information Technology in Construction, Vol. 17, No. 12,
pp.193-212,2012.

[2] T. Nisser, & C. Westin.,, “Human factors challenges in
unmanned aerial vehicles (UAVs): A literature Review,” TFHS
05:1, Lund university school of aviation, pp.1-50, 2006.

[3] M. R. Endsley., “Measurement of situation awareness in
dynamic systems,” The Journal of the Human Factors and
Ergonomics Society, Vol 37, No. 1, pp.65-84, 1995.

[4] Imran Ali., “Personality traits, individual innovativeness
and satisfaction with life,” Journal of Innovation &
Knowledge, Vol 4, No. 1, pp.38-46, 2017.

[5] K. H. Han., “Safety, security and infrastructure for drone

business activation,” Trends in Engineering Education, Vol

23, No. 4, pp.14-18, 2016.

K. R. Oh., S. O. Koo., “UTM development trends of major

countries for operational safety of civil UAV,” Current

Industrial and Technological Trends in Aerospace, Vol 15,

No. 2, pp.78-83, Dec. 2017.

[71 K. W. Williams., A summary of unmanned aircraft

accident/incident data: human factors implications, Civil

Aerospace Medical Institute, Federal Aviation Administration,

OK, DOT/FAA/AM-04/24, 2004.

T. A. Rule, “Airspace in an age of drones,” Boston

University Law Review, Vol. 95, No. 155, pp.155-208, 2015

N. K. Seo., Y. G. Lee., W. B. Kim., K. Y. Lee., “Effects of

occupational safety communication in workplace on safety

(8]

consciousness and action of employees,” Journal of the
Korea Safety Management & Science, Vol 12, No. 2,
pp.9-16, 2010.

[10] J. T. Hing, K. W. Sevcik.,, P. Y. Oh., “Improving
unmanned aerial vehicle pilot training and operation for
flying environments,” in [EEE/RSJ

in cluttered

123

(11]

[12]

[13]

[14]

[15]

(16]

[17]

(18]

ZofAof o|xl= & DREEM 282 22510

International Conference on Intelligent Robots and
Systems, Saint Louis: MO, pp.5641-5646, 2009

J. T. Hing., P. Y. Oh., “Development of an unmanned aerial
vehicle piloting system with integrated motion cueing for
training and pilot evaluation,” Journal of Intelligent and
Robotic Systems, Vol. 54, No. 1-3, pp.3-19, 2009.

S. C. Lee., B. C. Yoon., D. U. Kim., G. L. Chae., “Utilize
public duties of drones,” The Journal of The Korean
Institute of Communication Sciences, Vol. 33, No. 2,
pp-100-106, 2016.

E. B. Carr., Unmanned aerial vehicles: Examining the
regulatory of
integration into US airspace, National Centre for Policy
Analysis (NCPA). Retrieved on September, 23, 2014.

S. Mayya., S. Roff., “Students’ perceptions of educational

safety, security, privacy and issues

environment: a comparison of academic achievers and
under-achievers at kasturba medical college, India,” The
Journal of Education for Health, Vol. 17, No. 3, pp.280—
291, 2004.

S. Roft,, et al. “Development and validation of the dundee
Ready education environment measure (DREEM),”
Medical Teacher, Vol 19, No. 4, pp.295-299, 1997.

K. H. D. Shewade., S. Kathirvel.,
“Development and psychometric testing of an abridged

Jeyashree.,

version of dundee ready educational environment measure
(DREEM),”
Medicine, Vol 23, No. 1, pp.13, 2018.

S. Sharma., et al. “Perception of educational ambiance

Environmental Health and Preventive

among undergraduate medical students at geetanjali
medical college, udaipur, rajasthan, india,” International
Journal of Research in Medical Sciencei, Vol. 4, No. 12,
pp.5411-5416, 2016.

K. H. Park, et al. “Students’ pereption of the educational
environment of medical schools in korea: findings from a
nationwide survey,” Korean Journal of Medical Education,
Vol. 27, No. 2, pp.117-130, 2015.

www.koni.or.kr



J. Adv. Navig. Technol. 23(2): 114-124, Apr. 2019

A & £ (Hyung-hoon Jung)

199414 12¢ ~ 20124 58

20124 98 ~ 2014 8% :

20154 98 ~

Sxf

R

20174 28 ~

o
=]

45 XD BH, 27tE

1 X
oo

E
X
o
c
5]
o]
=
@
]
<
00
~

n

ST

19981 2¢

wor

SAf

19994 98 ~

b OlA

7ol

Sxf

20054 18 ~

Sxf

20124 18 ~

Z| 9 # (Youn-Chul Choi)

20034 3¢

20074 3¢ - 20134 2¢

20124 38 - 2016 2¥

20164 3¢ -

ofl

.r
qol
=

st

5

Ay

124

https://doi.org/10.12673/jant.2019.23.2.114



