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Abstract

This study aimed to investigate the impact of using augmented
reality (AR) technologies—represented by four key dimensions:
interactive design, 3D visualization, time tracking, and real-time data
integration—on enhancing the monitoring and execution of
construction projects in housing initiatives across the Kingdom of Saudi
Arabia. The study adopted a quantitative approach, using a structured
questionnaire as the main data collection tool. The sample consisted of
250 engineers and supervisors working on housing projects within the
Kingdom. Data were analyzed using the SPSS software.

The results revealed a statistically significant relationship
between all dimensions of augmented reality and the improvement of
project execution monitoring. "Interactive design" was found to have
the highest impact, followed by "3D visualization," then "time
tracking," and finally "real-time data integration." The findings also
indicated that adopting these technologies contributes to narrowing the
gap between planning and execution, enhancing response speed to on-
site errors, and improving the quality of output throughout various
stages of construction.

The study recommended expanding the use of augmented reality
technologies in housing projects, developing the necessary digital
infrastructure, training engineering personnel on their use, and
incorporating AR within planning policies and technical specifications
of future urban development projects.

Keywords: Augmented Reality, Interactive Design, 3D
Visualization, Time Tracking, Real-Time Data Integration, Project

Execution Monitoring, Housing Projects.

——
| —

68



2l Al

daud) Gallls aalal) ¥l
elhaY) fSA @l L(2022) alis dene i) Al 5z b eal caenl e
Uadl) L) pind duy tcloglaad) Glawge claddy (gine duleld o L)yl
e gais (70 = 27 ¢ 3p 1ae cclaglaally lia€all caludyal dadgal) 4yl

http://search.mandumah.com/Record/1294319

AL Slgal) 513 & Setl) Jabatl aladi Alled L (2023) Ldens Bsid Y] @
ZU.LA d;:\; 3.9‘}1}1 5\:1.5“ Biag 1500 s‘-Lu &Jﬂm da z\.ubd 2\&3\.&4}[\ @JM
oo aasise (119 = 100 ¢ Ig 9ze celan¥ly dsla)) asll)

http://search.mandumah.com/Record/1393575

o)t;\j (::\Am:\l\ Baga (ag:ta (2024) O)e dada c‘?J:\S.'J\ 9 b @la dlanag
LnslsiSis Tuntigh aolal) dlaa wcusSll Galdll oS alie Bl e
e &> Fise 7 - 62 ¢ de Bz ¢ alaglall

http://search.mandumah.com/Record/1535791

Apay Aalal) LiLay) il 35 35a sl +(2020) . ola Jad czlsall

http://search.mandumah.com/Record/1436266

&,\L’J (6 (2018) ala RET ).m\:a c\é)..ﬂ\ 9 cQL'A.A) (D2 Jgana “._gjaij\ °

lails CalaaY L 5131 Cglly A8LEY) i) Jlae 8 Alelall claal) i€

——
| —

69



B o(332) AdlY) dedal) L(ypdie e yiwale Al) asliall ol e

http://search.mandumah.com/Record/1008410 (0 as e

(2024) .yl o Qs iy A8 Adaall 5 e Gt iy alui) (e gg il
tolee dihali 8 Lol e (lae Chatie (8 jrall adlglly oual YY) Bl il
LSl dpeaad Ggpdally aolud) (o) (ajeally paigall Lbaailly a8l
Fanaiid) LaCall A5y 3 KA il Calagi t el mlal) ¢ 8 daadidl
rasius 556 — 545 dhaadiadl Glakall Lxas tdaall (Glagheall iliigag

http://search.mandumah.com/Record/1451750 (s

e\dslu\ 29 (2016) AR Galgn gee cddaslaall g (e e CNM cga_;;d\
ALy aoliad) 3 Jlee1 elal Gauaty CRISN) (asganl Eaall Al ol
(e pasioe Age (Aije daals L(Bhpdie e piuale Alw)) cuSl Agy 8

http://search.mandumah.com/Record/955851

il 53] L ek s (2024) olai (i 5 it cuk
e Dlad) sl dulyy 1 AALSY) Ll SlasY il 5)ly) 8 "PERT.CPM
udyally Eyal Ayailly 581 Al 1) (e A2 padsi 1" i 05l 2
O e .167 - 149 ‘ lg 13z

http://search.mandumah.com/Record/1478688

Gasial) aaball 1Ll
Al-Sawi, K. A., Hegazy, M. I., Abu Halawa, M. A., & Atwa, M. S.

(2023, March). How to Achieve Excellence through Project

——
| —

70



Execution and Cost Optimization. In SPE Gas & Oil Technology
Showcase and Conference (p. D031S041R004). SPE.

Bhanu, A., Sharma, H., Piratla, K. R., & Madathil, K. (2022).
Application of Augmented Reality for Remote Collaborative Work
in Architecture, Engineering, and Construction — A Systematic
Review. Proceedings of the Human Factors and Ergonomics
Society Annual Meeting, 66(1), 1829-1833.

https://doi.org/10.1177/1071181322661167

Dallasega, P., Schulze, F., & Revolti, A. (2022). Augmented
Reality to overcome Visual Management implementation barriers
in construction: a MEP case study. Construction Management and
Economics, 41, 232-255.

https://doi.org/10.1080/01446193.2022.2135748

Elmira, O., Rauan, B., Dinara, B., & Etemi, B. P. (2022). The
effect of augmented reality technology on the performance of
university students. International Journal of Emerging Technologies
in Learning (iJET), 17(19), 33-45.

Hajirasouli, A., Banihashemi, S., Drogemuller, R., Fazeli, A., &
Mohandes, S. R. (2022). Augmented reality in design and

construction: thematic analysis and conceptual frameworks.

——
| —

71



Construction Innovation: Information, Process, Management,

22(3), 412-443. https://doi.org/10.1108/ci~01-2022-0007

Hatem, W. A., & Maula, B. H. (2020). Improving Project Monitoring
by Integrating BIM with Augmented Reality. International Review
of Civil Engineering, 11(6), 304-310.

https://doi.org/10.15866/IRECE.V1116.19358

Ibanez, M. B., Portillo, A. U., Cabada, R. Z., & Barrén, M. L.
(2020). Impact of augmented reality technology on academic
achievement and motivation of students from public and private
Mexican schools. A case study in a middle-school geometry
course. Computers & Education, 145, 103734.

Kudale, P., & Buktar, R. (2022). Investigation of the impact of
augmented reality technology on interactive teaching learning
process. International Journal of Virtual and Personal Learning
Environments (IJVPLE), 12(1), 1-16.

Kudale, P., & Buktar, R. (2022). Investigation of the impact of
augmented reality technology on interactive teaching learning
process. International Journal of Virtual and Personal Learning

Environments (IJVPLE), 12(1), 1-16.

——
| —

72



Leicht, D., Castro-Fresno, D., Diaz, J., & Baier, C. (2020).
Multidimensional construction planning and agile organized project
execution—The 5D-PROMPT method. Sustainability, 12(16),
6340.

Lin, Y., & Yu, Z. (2023). A meta-analysis of the effects of
augmented reality technologies in interactive learning environments
(2012-2022). Computer Applications in Engineering Education,
31(4), 1111-1131.

Pan, N.-H., & Isnaeni, N. N. (2024). Integration of Augmented
Reality and Building Information Modeling for Enhanced
Construction Inspection—A Case Study. Buildings, 14(3), 612.

https://doi.org/10.3390/buildings14030612

Shayan, S., Pyung Kim, K., & Tam, V. W. (2022). Critical success
factor analysis for effective risk management at the execution stage
of a construction project. International Journal of Construction
Management, 22(3), 379-386.

Sidani, A., Dinis, F. M., Sanhudo, L., Duarte, J., Calvetti, D.,
Martins, J. P., & Soeiro, A. (2019). Impact of BIM-based

augmented reality interfaces on construction projects: protocol for

——
| —

73



a systematic review. 3(2), 38-45. https://doi.org/10.24840/2184-

0954_003.002_0006

Srivastava, Y. C., Srivastava, A., & Canning, D. (2021,
December). Strategies for Successful Project Execution—A
Transformation in Project Delivery without Disruption. In Abu Dhabi
International  Petroleum  Exhibiton and  Conference  (p.
D011S011R004). SPE.

Suganthi, S., Srinivasan, L., Kailash, A., & Srikrishna, V. (2024).
Pseudo—- World: The Role of Augmented Reality and Al in
Construction and Retrofitting. Deleted Journal, 2(11), 2664-2668.

https://doi.org/10.47392/irjaeh.2024.0367

Townsend, R., & Gershon, M. (2020). Attaining successful
construction  project execution through  personnel and
communication. Journal of Construction Engineering and
Management, 146(9), 04020101.

Willar, D., Waney, E. V. Y., Pangemanan, D. D. G., & Mait, R. E.
G. (2021). Sustainable construction practices in the execution of
infrastructure projects: The extent of implementation. Smart and

Sustainable Built Environment, 10(1), 106—-124

——
| —

74






MIDOCE/A|

U N I VE RS | TY I

Ol 8lata)
A3l g A das g alule adld)

dayQl) A [ asll Al
(g Al 4pal

GpeinT b 3l gl i pladied (s Jon Al shals ofinll i

Aslaally lSu) e g piia Ao Agilane Al 1AL o )ldal) 35 dalia

Oe dind) (e duliall Clasleall g 8 saclually Gsall e oSie Jouanll

AL dgag (e Lpnlial)l LaY1 e bl oK) o ol Dl

Olafin) 138 A5t b Saga 3 Aaalall jusilly KAl s oSolpaal iy
?M ub Al 4..1)»4.: dala_:ues.m\.@_\lc dy.a;“ u‘_\]\ ubbﬂ\c_m;u\ Lds

A els o) ST s Al ods il aSog5l Cagug canall 138 Gaalyel

alia¥ly uatil) (358 Jgads \shuadliy

——
| —

76



duadddl all) Y

g 10 = 5 (e [ Jili wlgis [0 Bpadll Clgia -1

Slgin 10 e SI0

S aed aidd] &g pia ]

sdandl ddjaal) ddhidl) -3
48,8l [ o=l [

S Ao Sall 46 [0

Jomall aBlgl) Ll aladied (S5l 4

girl

——
| —

77



Ol JJ‘A.A QAU

Gualiall ayall B (V) BLE) g ¢ Simall allal il 1 sY) el @

:laay
Alaa ‘ @l
Cajea s il 22
XA WA
A aranall
el doleld #3led Jeall 3)4 p2a0s
g ol dalye
Aladinly Hile Glaeaill daas S
Ale i gl
gl 8 Uil st ddelal) Jgoa
szl
pe delall bk e Sl
Alaill e avesll
slag¥1 S oyl

a_..a.ohaﬂ\ ua)adD 3 CJL&J e\d&lu\ (4.'\3

dalasy)

——
| —

78



valaa

Gl
aee a3l Sad)
Bady
goriall 38 sl (Grad
Sl alaY) D (o yal) i
3l daalydl cile Laa)
RIS (o pusnal) 2 al) (K
Lada¥l o cla )
NP
l] Aedl) ol Jady o Slaill Ly iy
g o riall aadi daalial ) jaall aBlgll ardnid

Gaal

-

el Glis) b el aml sl
Gana 8yl o)l Bl Jalye (el
z dsaill
doedl Sbled! JolSs
aisall (e Bpilie bl alaill 3o 3 o3
Oyrall adlgll Jas)l e igal ansind

Sl galslly

——
| —

79



ualaa

Gl
Gajaa yaa bl )
Bady
dsh Sl Hiaall aBlsll dgaly (s
oealily DY) Jes
Glibal) e 2Ly Bilah il st S

2324 2l

——

80

'



2l (V) BLE) pd ¢ popliall 2d5 dalia (a1 AU ) gaal) €0
LAY wliall
ua)laa ‘ Gl
cAlaa ulaa 3l aad)
B B
plaill e 483 aenl) Jabye da) o
Jsaall g clihady) Glas)
Ay )l
GG Gu dualll sl Jgd
€l pdsall
Se sl k) ol s
al el
Aads dygh )l Aaliall sdl s
Al CadlSal pa Fdd ) asliall i
(i) e
O dpadl dabd) gilall Jgd
42t dls e
BB G 8 Adaall) L) aged
Alaal)

2l Baga dadlye 4 coludll aelus

——
| —

81



Al e Cpadiad)l Loy alaill ey

goodell i

——
| —

82



Midocean University

MIDOCEAII

UNIWVERS.I Y II

College of Management

Business Administration Major

The Impact of Using Augmented Reality
Technologies in Improving Construction
Project Monitoring: A Field Study of

Housing Projects in the Kingdom

Student Name/
Kholoud Fawzi Al-Sahli

221001260

Supervisor

Dr. Abdul Rahim Nader
Faculty Member - College of Management - Midocean University

2025 - 1447





http://www.tcpdf.org

