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Air Traffic Controller's Acceptance and Use of New Technology from ASBU
using Technology Acceptance Model and Theory of Planned Behavior
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[Abstract]

This research has analyzed the air traffic controllers’ perception on ASBU (aviation system block upgrade) and their acceptance
and intention to use of new technologies. Based on the integrated model of technology acceptance model and theory of planned
behavior, it was empirically analyzed of air traffic controllers’ acceptance and behavioral intention to use. According to the analysis,
it was proven the usefulness and self-efficacy of air traffic controllers have a significant positive effect on their attitude to use and
intention to use. From the usefulness perspective, it was statistically proven air traffic controllers have both acceptance and intention
to use new technologies. However, from the ease to use perspective, it shows ease to use has nothing to do with an attitude to use.
That is, air traffic controllers perceived ASBU is useful technologies but not easy to use them.
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Fig. 1. ICAO ASBU framework (ICAO GANP, Doc. 9750-AN/963).
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Table 1. Threads and modules by

ASBU performance improvement area.

Performance improvement area

Thread

Module per block

Airport operation

Airport accessibility (APTA)

BO/B1-APTA

Wake turbulence separation (WAKE)

B0/B1/B2-WAKE

Runway sequencing (RSEQ)

B0/B1/B2/B3-RSEQ

Surface operations (SURF)

B0/B1/B2-SURF

Airport collaborative decision making (ACDM) BO/B1-ACDM
Remote air traffic services (RATS) B1-RATS
Flight flow information for a collaborative environment (FICE) B0O/B1/B2/B3-FICE
Globally interoperable Digital air traffic management (DATM) B0/B1-DATM
systems and data System wide information management (SWIM) B1/B2-SWIM

Advanced meteorological information (AMET)

B0/B1/B3-AMET

Optimum capacity and
flexible flights

Free—route operations (FRTO)

B0/B1/B3-FRTO

Network operations (NOPS)

B0/B1/B2-NOPS

Alternative surveillance (ASUR) BO-ASUR
Airborne separation (ASEP) B0O/B1/B2-ASEP
Optimum flight levels (OPFL) BO-OPFL
Airborne collision Avoidance System (ACAS) BO/B2-ACAS
Safety nets (SNET) BO/B1-SNET

Efficient flight path

Continuous descent operations (CDO)

B0/B1/B2-CDO

Trajectory based operation (TBO)

B0/B1/B3-TBO

Continuous climb operation (CCO)

B0-CCO

Remotely piloted aircraft systems (RPAS)

B1/B2/B3-RPAS
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Fig. 2. Technology Acceptance Model (Davis, 1989).
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Fig. 3. TAM 2 (Venkatesh and Davis, 2000).
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Fig. 4. TAM 3 (Venkatesh and Bala, 2008).
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Fig. 6. Integration of TAM and TPB (Nik Mat and llham, 2008).
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Table 2. Model-fit for Confirmatory factor analysis. ARZEAN B3 3t A rE Bl o st} ksl
23 AYE $4& Fo) 2o ehao] drxojel 4
CMIN/df p-value RMR AGFI RMSEA SR ADE A e glon o] B o] A3
1.908 .000 .046 738 .067 Zo7je] AT FPEELS AAE 2= 9lY] W ol AR E
- " Fl o - A 2ol 03 A ghe B2 7 40 AN
¥ 4004 AA 28 AEE e CMIN/SE 7} 1.931
.815 .835 914 .902 1913 2 3014 Q18X B3 A AE 19088 T Ao} o
B3 A 2 B waMe 28 M 2 2 Yol Aoz %@,El‘}i‘j/‘r. A0 3] 058 AT
Table 3. Goodness of fit for latent and observed variables. ZIEAIR1 2.0 PIREE] S5E A RS ERIT
v::;iT;s Observed variables estimate Stzr:(j)e:rd CR. Ztsatinr:;g SMC
The improvement of NAVAID could be fully achieved 721 .062 11.693 .719 517
The improvement of NAVAID could be quickly achieved .938 .067 13.980 .810 .656
Usefulness
The effective air traffic flow management is expected 1.123 .066 17.079 1931 .867
The air traffic control work would be more efficient 1.000 - - .849 721
The new ASBU system won'’t require too much human efforts .758 .102 7.401 .580 .337
Eaus:eof The new NAVAID system can be used without special training 1.149 131 8.783 .854 .730
It won’t take long to get used to the new NAVAID system 1.000 - - .748 .559
It is wise decision to accept and implement ASBU by government 1.000 - - .833 .694
Atgitjsdee It is necessary to implement ASBU to Korean air space 1.045 .081 12.959 .837 .701
| am positive for ASBU to innovate our air traffic management .998 .083 11.974 .780 .608
| can effectively use new NAVAID system due to ASBU 1.000 - - .822 .676
| can efficiently manage air traffic with training and education .989 .067 14.743 .864 746
eﬁiil;_cy | can get used to new system with support of co—workers .934 .068 13.827 .828 .685
| have no difficulty to operate new system with my experience .893 .069 12.941 791 .625
| can easily adapt to new system provided with training and education .937 .064 14.633 .860 .739
| become energetic and active during my work hour 1.000 - - .892 .795
Job | can more focus on my duty due to implementation of ASBU .978 .050 19.574 .925 .856
absorption || am very passionate with my job as an air traffic controller .864 068 | 12.617 728 530
| almost forget my personal thoughts once | start my work .886 .055 16.114 .837 .700
It would be good to implement new technologies from ASBU 1.000 - - .876 .768
Behavioral | AIr traffic controllers will get easily used to new technologies 1.027 .059 17.346 .881 776
intention | | fily agree with implementing new technologies to upgrade systems .980 .058 | 16.842 .868 753
| am ready to be educated and to have training to know ASBU 1.045 .069 15.106 .819 .671
My organization is trying to understand new technologies 1.000 - - .787 619
Orgarization My organization always looks for better technologies to use 1.112 .090 12.417 792 .628
Innovation | 1y organization is interested in new trends and changes 1.292 .088 | 14.674 .897 .805
My organization tends to accept new technologies proactively 1.301 .089 14.660 .897 .804
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Table 4. Model-fit for path analysis.

CMIN/df p-value RMR GFl RMSEA
1.931 .000 .0563 772 .068
RFI NFI IFI TLI CFlI
.805 .823 .906 .896 .905

E 5 4= 24 Z1
Table 5. Results of path analysis (***<.01).
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Path among variables Estimate Standard error C.R. p—-value

Usefulness - .149 .064 2.326 .020

Ease of use - Attitude to use -.094 .062 -1.503 .133

Self efficacy e .406 .082 4.968 * ok ok

Usefulness - .215 .076 2.815 .005

Ease of use - Job absorption -.135 .074 -1.814 .070

Self efficacy e 701 104 6.769 * ok ok

Attitude to use e .378 .073 5.176 * ok ok
Behavioral intention
Job absorption - .260 .091 2.864 .004
Behavioral intention e Organizational innovation .699 .074 9.460 * ok ok
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Fig. 8. Path analysis model (solid line : significant, dot line : not significant, p<.05, **<.01).

RMR== 05302 7|21 0500 vi-¢- 23 ehs =83 7t
T AREE 7 AR FAE o, RFI Z NFI &

A] 83k 0k 3k =291 90l 43 805 2 8232 LIENW
IF1 .906, TLI .896 2 CFI.905 % -4 &]o] 5283} ukgl =25=01
99 FFEAL 8= 78 Tk o] AFEE Ho

A, FEaEHAAEe] A= x}7] F57r0] ARLH|
T B ARES] o] w A= g8 o] CR 2 o] gHE ghol 4
4968(p<01) 2 6.769(p<.01) = LFERL} 95% Al=]Eell 4] vl

Frojet Aol TS PA= A oR BAEQIT kARt

o
o=
ASBU 5101 6 4171 142 AL§HLE 2 27 el

www.koni.or.kr



J. Adv. Navig. Technol. 25(2): 132-142, Apr. 2021

E6 ¢7vkd 43 2o
Table 6. Test results of research hypothesis.

No. Research hypothesis Test result
H-1 Usefulness in new system would have a significant positive effect on attitude to use Accept
H-2 | Usefulness in new system would have a significant positive effect on job absorption Accept
H-3 | Ease of use in new system would have a significant positive effect on attitude to use Reject
H-4 | Ease of use in new system would have a significant positive effect on job absorption Reject
H-5 | Self efficacy of air traffic controller would have a significant positive effect on attitude to use Accept
H-6 | Self efficacy of air traffic controller would have a significant positive effect on job absorption Accept
H-7 | Attitude to use of air traffic controller would have a significant positive effect on behavioral intention Accept
H-8 | Job absorption of air traffic controller would have a significant positive effect on behavioral intention Accept
H-9 | Behavioral intention of air traffic controller would have a significant positive effect on organizational innovation Accept

AFE £ A B ~E 5 o] s@oﬂ mf& 4
1 PAGT BN o] Fol A, ob kA
PH 0 Tl BAQT Bl w2z M g] ojrhe 91

¢

SANE IA}ﬁﬂ%C 3 A 7=elo] AR
ﬁﬂ ul Xlt %?’éﬁ%ﬂ o] CR B o2 #ho] 717} 2.864(.004)
2l 5.176(p<.01) 2.3 Ve 95% A1EFE A vl fof g
B2l FFE A= Ao BT
A SO R B EHAAE ] AR =T 24 EA
Aol HAE G 9] CR B 2 EHE 3 9.460(p<.01) =
AT &, FEuEHAAES A YA 2
o] Lq)e whes] 7]E AR A28 o] =Rt A= A
EA9) ]I 42F Aol AstA] Al
A e ol el Ao sheket.

{o

v.d B

ICAOE 2 A7 ApAl BN 28 87 P5S
A% shol=gl oy ASBUS HA750] oldE A
g 7sta ek Seuebe ool tgshel 14 R IT
e FE FPAANAS ASHOR FFFHE
Mo FAE A2 B THS AN wstn 9o
g, AAE VxRS AT Az % el axe 5
om 9 FAF L N2AS wHE £E VR
gl Aol Aotk W AT old @ AUH Pl
BT ASBU =9 % ol 93] BA @) A H A
2 teha g FFAFWAAES PO 15| Ak
L ASBUE 9148t 9l A171%S 85k B8% o|wsh
Sl A spotstarst stoick

A% B A%} FFEALE] A4 5H 27149
A ol gHE L AREAe) JFL )@, o g
AREQle vl AHg ol o] 319 I FAH A0E

https://doi.org/10.12673/jant.2021.25.2.132

ASBU Trﬁ*é Zho| A e FFUEBRAAE ] AV

SRR

WEBAA S| 2 Bl

= ASBUE #8351 o}, Al2=8 odago|=r) &

=4 [¢)
3l ] 7)—10;

l

)
o] !ih:ﬂ—i]};,];(] 01_8_‘:_

EHANEY 27

=
a7 o8l Aol

=2 A8 A] =
7

4e 529

o
=

Acknowledgments

B ATE 20214 2w EL
El?i%l%tk

X

7F =W A ASBU 8 2 &89
oz ASH AT upetA] o
= g
=

5

|

%1‘5:6] whgshA]l 537l
ﬁ) ﬁo]}ﬂ o] /\h;Hx% [e)

§71—§5_1;]_ }\]/\Eﬂ ﬁo]/d

AA 2
¥ §F ASBUE ol Bsh A @
G 58 W Bt SR B

] =
Rk 3k ASBU o|d& F315}o]of



REMICH &Hel b Al 2B (ASBU)

References

[1] F. D. Davis, “Perceived usefulness, perceived ease of use, and
useracceptance of information technology,” MIS Quarterly, Vol
13, No. 3, pp. 319-340, 1989.

[2] V. Venkatesh, and F. D. Davis, “A model of the antecedents
of perceived ease of use: development and test,” Decision
Science, Vol. 27, No. 3, pp. 451 -481, 1996.

[3] V. Venkatesh, and F. D. Davis, “A theoretical extension of the
technology acceptance model: four longitudinal field Studies,”
Management Science, Vol. 46, No. 2, pp. 186-204, 2000.

[4] V. Venkatesh, M. G. Morris, G. B. Davis, and F. D. Davis,
“User acceptance of information technology: toward a unified
view,” MIS Quarterly, Vol. 27, No3, pp. 425-478, 2003.

[5] V. Venkatesh, and H. Bala, “Technology acceptance model 3
and a research agenda on interventions,” Decision Sciences,
Vol. 39, No. 2, pp. 273-315, 2008.

[6] M. Hakkaka, H. A. Vahdati and V. P. Biranvand, “An
extended technology acceptance model for detecting
influencing factors: an empirical investigation,” Management
Science Letters, Vol. 3, pp. 2795-2804, 2013.

[71 S.M Lee, H. S. Park, J. S. Lee and K. W, Kim, “The effect
of acceptance of airport self-service technology based on
Technology Acceptance Integrated Mode 1(UTAUT) for
motivation of utilization behavior and hedonic motivation
- including the moderator effect of personal innovation,”
Journal of Korean Society for Aviation and Aeronautics,
Vol. 26, No. 2, pp. 108-115, 2018.

[8] G. Roehrich, “Consumer innovativeness: concepts and

measurements,” Journal of Business Research, Vol. 57, No.

6, pp. 671-677, 2004.

[9] H. Taherdoost, “A review of technology acceptance and

adoption models and theories,” Procedia Manufacturing,

Vol. 22, pp. 960 - 967, 2018.

[10] I. Ajzen, “The theory of planned behavior,” Organizational

0| &l =5 (Jin-Sook Lee)

20114 8% © SRSTHSHD STYY S} AL

20074 112 ~ 20204 24 ¢
20204 28 ~ SXf : S EUS

A FOR: SIS A, SBUSSERE, ¢

2001 6 ~ 20074 119 : M WS M HEH
5=

SQloll e s nsS ALY MV |s 8 &

141

Behavior and Human Decision Processes, Vol. 50, No. 2,
pp. 179-211, 1991.
[11] K. Mathieson, “Predicting user intentions: comparing the
technology acceptance model with the theory of planned
behavior,” Information Systems Research, Vol. 2, No. 3, pp.
173-91, 1991.
S. Taylor, and P. A. Todd, “Understanding information technology
usage: a test of competing models,” Information Systems
Research, Vol. 6, No. 2, pp. 144-76, 1995.

B. Suh, and 1. Han, “The impact of customer trust and

[12]

[13]
perception of security control on the acceptance of
electronic commerce,” International Journal of Electronic
Commerce, Vol. 73, pp. 135-161, 2003.

[14] H. Celik, “What determines turkish customer’s acceptance of

internet banking?,” International Journal of Bank Marketing,

Vol. 26, No. 5, pp. 353- 369, 2008.

[15] N. K. Nik Mat and S. ITham, “The integration of Theory of
Planned Behavior (TPB) and technology acceptance model in
internet purchasing: A Structural Equation Modeling (SEM)
approach,” in Proceedings of Applied International Business
Conference, Sentosa: Singapore, 2008.

[16] H. K. Takhti, A. B. A. Rahman and S, Abedini, “Factors
determining nurses hospital information system usage,”
International Journal of Management & Information Technology,
Vol. 3, No. 3, pp. 3744, 2013.

[17] K Mathieson, ‘“Predicting user intentions: comparing technology
acceptance model with the theory of planned behaviour,”
Information Systems Research, Vol. 2, pp. 173-191, 1991.

[18] F. D. Davis, R. P. Bagozzi and P. R. Warshaw, “User acceptance
of computer technology: a comparison of two theoretical
models,” Management Science Vol. 35, pp. 982-1003, 1989.

[19] C. H. Tsai, D. S. Zhu, B.C.T. Ho and D. D. Wu, “The effect
of reducing risk and improving personal motivation on the
adoption of knowledge repository system,” Technological
Forecasting & Social Change Vol. 77, pp. 840-856, 2010.

www.koni.or.kr



J. Adv. Navig. Technol. 25(2): 132-142, Apr. 2021

4 7] 8 (Kee-Woong Kim)

190841 28 © ASTHSID Yt (HY A

19994 98 ~ A : SxEIristn FYsnt ws
2005 18 ~ s @ St=s3dE et oAt

201249 19 ~ #A : ShRE32ests| oAt

P Fof : ZEE|, E3nE, S3TAM, S32Y, E3TH

8k M Al (Sung-Sik Park)

20024 3¢ : nedch st SAH st (G X EHAL
2003 12 : Univ. of lllinois, Urban By
20144 2¥ @ Sh=E3iEtn $3Z Gskn) (B G st
20144 38l ~ S : Sh=uStHen 32

5
5t
HEHAIEOF : BBl OIHAlM, BT 2

IS
o
X

Ok

https://doi.org/10.12673/jant.2021.25.2.132 142



