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Abstract— This study developed and evaluated a web-based
Maintenande Management System lar the General Services Office
ol Marthern Tholle State Unlversity (WIS} - Batad Campus fo
Improve campus malnienance efflclency, The system sirenmbines
task scheduling, asignment, and monitoring, enables real-time
request  iracking, and enbances commanication belween

requesters anid management. Replacing mamial processes with a
digital platform, it promotes effliciency. (ransparency, amd

acconmiability, Evaluation using ISOTEC 25000:200 1 stamdards
rated the system Very IHighly Effective, with high scores in
Functional Suitability {4.60), Performance Elficiency {1.49), and
Heliability (4.49), and improvements in request processing (1.70).
tracking [4.55), and communication (1.64]. achieving an overall
gramdd mean of 4,53, Bullt with HTML, C55, PHP, and MyS01.
using the Rapdd Application Developament model, the system offers
a scalable, wser-friendly solution for campos mainienance
managensenl.

Heywords—  Gemeral Services Oifice (G30), G50 Persouel,
Mainlenande Managemenl Sysiem, ISOVTEC 25010:2011

I INTRODUCTION

The General Services Office (GS0) of MNorhermn [loilo Stare
University, particularly i Northesn Hoibo Staee University Baad
Campus, serves as a vital administrative support unit that ensures
the efficient operation and mainienance of university facilliies
and services. It is responsible for managing campus
infrastruciune, ||\-|~:r.w|1i||g n-|u-|lr amd  maintenamwee  activities,
facilitating procurement and supply requests, maintaining asset
ard facility records, and coordinating general support services,
As a central service hub, the G50 conpects faculty, staff,
shudents, o aclminidrators,  enearing  that clissmooms,
laboratories, offices, and other facilities remain safie, functional,
ard conduecive to learning and productivicy.

Despite s crucial rale, ihe G50 laces challenges such s
inefficienm manual processes, limited technological integration,
staffing constraints. and communication gaps with other
depaniments. These ssues can lead to delays, misunderstandings,
amd reduced service quality, ullimately alfecting insgitslional
performance. To overcome these concerns, the implementation
of a well-designed G50 system Is essential By sireamlining
workflows, enhancing communication, and inegrating digical
soluticne, such a SYRIET PREneeEs GCrumEcy, rnsparency, amil
timely service delivery. Ultimately, strengthening the G50
through technological sepport improves operational efficiency,
supports  Informed decision-making, and contrlbutes o the
universily ‘s overall effechiveness and achievement of ils goals

1.1 Statement of the Problem

The General Services CHTice (G50 Faoes challenges in
effectively managing maintenance across muliiple departments,
resulting in delayed scheduling, poor communication, and
limndted real-time visibility into maintenance progress.,

o SO

The following statements cutline the problems 1o be

addressed:

1. How can the svstem help the admindsratos
l."”l.'!l‘[i.l.l'\l']}' LU TRHEETY !!il‘lll'i!ll“llgl, i‘l\'.‘-‘igll'illg_ arl
tracking maimenance tasks by guaranteeing quick
response fimes and swmble performance under
different workloads in the fiollowing areas:

# Functional Suitabilicy
* Performance Efficlency
» Reliability

2. How can the adminisirator  sireamline  the
submission of mainienanoe resuests that fr=itane
accessibility for all users?

A How can the system ensure effective tracking and
reporting of the siatus and progress of ongolng
rmintenance jobs with a high level of wabiliog?

4. How does the systemn suppor and puarantee
effective. dependable, and user-friendly
communication between the maintenance requester
anwl :n:l1ﬂ|§|'|n|~:||.1'.‘

1.2 Scope and Limitation

This shwmly proposes the developmeni of an online General
Services Office (G50) Maintenance Managemem System for
Morthern Ioile State University Datad Campus. The system
enables faculty members, Contract of Service (C05) personnel,
arl sLadT tey submil msinienamee reuesls l.'!|l'l'|l.‘|:ll]|l:'jl]|_'|.' ||IIJI]§|‘I a
centralized platform. It allows the G50 admindstrator to review,
approve, assign, and monitor work orders. while maintenance
personnel can update task progress, respond promptly o reported
issimes, and Bl |1:|i|],' :|.|:'4'|:r|nE|lL-J|:||:||'||I repars [h'higrlnl ey Bwe
arcessible wia deskiop and mobile devices with intermet
connectivity, the platform enhances real-time coordination.
improves response ime, and strengthens communication within
ke rainberiemsee tsem ancd canmes stakehorciers,

However, the scope of the study is limited exclusively to
maintenance operations. [t does not include other G5O funciions
such s i.n'.'|'||r||r_'.- I'Il.ilrlilgl'l'lﬂ'l'll. I:II:II'EI‘Ii.I'IE. |:|rru:1|m':||:||'||1 (4.9
transportation services, The system is intended solely for intermal
implementation at NISU Batad Campus and is not designed for
extarnal instiutional adoptlon. Furthermore, integration with
third iy systems, exiermal |:||i'|Ir||r.||:|x_ or stamdalone  mobile

applications is beryond the scope of this project.

1.3 Conceptual Framework

[
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Figure i Concepiual Framework of Genaral Services Oiffces
FLS0A Menfrmivnaner Marmsgemend? Systen
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The conceptual framework of the General Services Office (G50) developing a web-based G50 Maintenance Management System
Maintenance Management System for Nosthern llodlo Swate to improve service delivery at KISU Batad Camipues.

Liniversily Batad Campas s bassed on the gt - Process- Uailput

(IPO) model and evaluated using ISOVIEC 25010:201 1 software 2.1 Effect of Using Building Maintenance Information
quality standards, illustrating how essential data are transformed Management System in Maintenance Process in the Ministry
Imo meaningful outputs that enhance campus malntenance of Education (2020)

i:m-:'l.-l'nl:'_'.-' and elTectiveness, Tha in|:|:|| cOrmpanen P had s l:l:r_\-'

decuments and information such as work order forms, service According to Twana Abdullah Hussein, educational buildings and
requests, accomplishment reports, staff information for task schoolks are critical communiey facilities, and amy ssues with thesa
asslgnment, and system-generated notificatlons, which form the structures directly affect the learning process. In Kurdistan, abour
[aurdation Tor 1:Il'gil.1l.1:.':|llg anl |:|1.a|||;|gi1|g rintermee tsks, The 8% ol sclussls rEpine mainienance and renovalion, Elighllgjqirlg
process companent focwses on how the system hamdles these the need for effective management of bullding information. To

inputs  according #0150 25010 quality  characteristics—
Functional Sultability, Performance Efficlency, Reliability, and
Lisability - cnsuring aceurle lask execuiion, stalile PI'I'rIIFII:Iiﬂl'I'_
consistent availability, and user-friendly interaction for faculty.
siaff. amd administrators. The output highlights  improved
malntenance operatlons through tmely task completion, seal-
tirrwe states updales, and organized digital reconds for monitoring

and reporting. Owerall, the framework demonstrates how the

address this. a web-hased Building Maintenance Information
Management System (BMIMS) was developed o record, sbore,
manage, amd share data among technical stall o the Ministry ol
Education. A survey of technical staff revealed that BMIMS
improved information management, communication, and cost
efflclency, Increasing collaboration and  productivity  while
reclucing lost data, rework, adminisirative costs, and time delays

The system also enhanced data pathering, decision-making for

system transforms raw data into actlonable resulis, providing design and constructlon, knowledge iransfer, and technlcal skills
faster, transparent, and data-driven maintenance services across of staff. Key factors for successful implementation included staff
i CHIMpis, 1|7.|ini.||g. [aropes IT infrastructune, anc nmn:l.gi:ri:ﬂ S,

Thiz study is relevant 1o the proposed General Services Office
(GS0) Malntenance Management System at Northern Hoilo State
'I'||i.-.:n:||||!:,.I L-.higniﬁralll in Ern:mu:ﬂing 1w [ rmintersmce and  Liniversity Balad Carmpos Bease it dernonsirates how a wels
contimeous improvement of facilides at Morthern Ilodlo State based platform can effectively organize and manage maintenance
University Batad Campus, benefiting various stakeholders within operations. Similar to BMIMS, the proposed system aims to
the academic commaunity. streamline mainenance requests, improve communicatbon among
stall, reduce costs, and suppon informed decision-making. Both
For faculty and staff, the system enables faster reporting amd cases show that digital maintenance management solutions can
resolutlon of maintenance concerns such as electrical faulis. address challenges caused by owtdated of incomplete information,
damaged fumniture, and installatlon Issues. With real-time status leading io improved productivity, collaboration, and ovesall
11]:-|I.;|I|~.'< angl easier 1|||:|\:||.1I|:|ring. I!hl'_'.- can focus more on Iq':l.-:'hi.llg service |:|_||;||.in
and administrative responsibilities with minimal disruption. For
university administration and management, the sysiem provides 2.2 Analysis of the Curremnt Maintenance Manapement
accurate records, consolidated reports, and relisble data thar Process in School Bulldings: Study Area of Primorje-Gorskl
s informied decision nnl-l.i.ll_g, |:||l|_g|'l wlloeation for repairs, Kotar County, ]-Iqq.lll:lir ol Croatia (2022)
and long-term facility planning, while also sirengthening
accountability and transparency.

1.4 Significance of the Study

According 1o Ksenija Tijanié Strok, education is a fundamental
driver of human development. fostering cognitive abilities, a
GSO personnel benelit from improved  organization of work healthy mindset, amd overall personal growth (Sharo, 2020),
orders, efficient task tracking. and simplified preparation of Beyond individual development, education directly contributes to
accomplishment reporis, enhancing overall productivity and societal advancement, influencing economic, social. and political
service quality. Additionally, this stedy serves as a valuable growth (Tijanié Strok, 2021). The quality of education, however,

reference lor fuure researchers by offering data and insighis that
can support further studies on campus maintenance sysiems.,
sustalnability practices, cost-effective facility management, and
Infrastructure development. Chverall, the project contributes 1o a
mowe ellicient, responsive,  and  daladriven mainierEnce
enviranment within the universiny.

II. LITERATURE REVIEW

The growing complexity of institutional operations highlights the
meed for efficient maintenance management systems. especially
In educational Instiutions where facilitles affect productivity,
salely, and learning, Traditiomal manual processes, such s papes
hased waork orders and frapmented communication, often cause

is closely lnked o the condition of ihe plysical Facilities where
learning takes place (Xaba, 2012; Yong & Silieman, 2015:
Teixeira er al, 2017). Ensuring that school bulldings are
functional. zafe, and conducive 1o leaming requires comtinuous
anid .'.:,'.'-‘II"IIIH”I:' mdniemance iH‘rII1iITH.

Building maintenance encompasses all activities undenaken to
preserve, prodect, amd enhance the performance of facilitles
theoughoutl their lifecvele, adbering o established standards
Maintenance management, as part of Facility Management (FM).
invalves defining strategies. assipning responsibilities. and
implementing procedures through planning, erganizing, directing,
and controlling mantenunee achivites | Tosnic Strok, 2021) Ths
research is relevant to the development of a General Services

Inefficlencies and delavs. Studies show thar web-based Office (G50 Malnienance Management Svstem because It
malntenance sysiems Improve workflow. communication, and underscores the Importance of structured and  continuous
ilaiti maTEIg el 1I|m1|.g|| risal -l Ir:|.|:'||.i.||g. awlcarled 1ask maimenanoe |r|7.|r|1r|:~:. H_1_,l I‘arllilaling ol Ticient pl:umillg. lask
assignment, and centralized record-keeping. By promoting tracking, and resource management. a well-designed system
transparency, accountability, and adherence to ISOTEC 25010 ensures that institutional facilites remain safe. functional, and
siandards, such svstems enhance operational efficlency and capable of supporting quality educatkonal services.

dhecision |r|:|.|-:i||g. This literare provides a fowncstion  Tor
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2.3 Management for Maintenance of Public Education (2021) 1. METHODOLODGY

According 1o Franciele Maria Costa Ferreira, public education 3.1 Research Design

buildings require systematic plans for the conservation amd

maintenance of their facilities and systems. In practice, managing This study emploved a developmental-descriptive research design
malntenance in federal universities in Minas Gerals, Brazil, faces to evaluate the impact of the General Services Office (G50
significant challenges, including irlTicient Gnancial resources. Mainfemanee Management Syseemn sl Northern Hoils Staie
unqualified or limited workforce, lack of dedicated information University Batad Campus. The developmental-descriptive
technology  sysiems, absence of structured malntenance approach focuses on observing, describing, and decumenting real-
programs, inadequate technical support for inspections and world slwations as they naturally oocur withowt manipalaiing
reporting, and imulTicient care for structeral elements such as variables, This design is well-soited Tor the sy as it allows
steel constructions. To address these issues. the study conducted researchers fo0 pssess the system’s effectiveness, efficiency,
an exploratory case study of 11 public educational institutions performance. and wser satisfaction based on acteal experiences
and proposed praciical guidelines for improving mainienance and Interactions. By capturing authentlc user feedback and
guality, incheling comprehensive li:u.m\'llulgp ol the Geeilities n|mml|l:mal mulenrmes, Hhis a|:|pr|:u||'h |u.1:|vi|:|r'.1 H 1'|:r|||:|r|=||||'n~:lw:
implementation of management software, and strectured understanding of how the G50 Maintenance Management System
maintenance programs that can be adapted and replicated across functions in practice and its impact on campus maintenance
similar instinstions. operations.

This study is relevant to the development of a General Services 3.2 Respondent and Sampling Technigues

Office (G50) Maintenance Management System, as it highlights

the operational challenges commonly faced by G503 in public To ensure the relevance and accuracy of data, the study employed
educational  instilutions,  [ssees such as limited  plioning, a purposive random . sampling method, selecting panticipanis
inadequate staffing, and lack of IT support directly affect based on their direct imvolvement with the G50 maintenance
maintenance efficiency and service delivery. By applying the process, such as faculty, staff, and COS5 personnel, while
recommended strategles—such as uslng digital tools for work Incorporating randomization to minimize blas. This approach
arter mumagemen,  acking  maintemance activities,  and ensomes thait this '\q||:|1|:|L1' rellects indivicduals who intesic rl-nwl_',.'
implementing organized maintenance schedules—our research with the G50 Maintenance Management System, enhancing the
can enhance the GS0s ability to maintain facilities effectively. reliability and applicability of the findings.

These practices provide valusble insights for  improving
aperational elTiciency, accountability, and overall service quality
within the G50 framework at Morthern Iloilo State Unlversity
Batad Campus.

A ol of 83 resposclents from Morthern Hodlo Siate University
Batad Campus participated in the study, representing a diversa
group of faculty, staff, and COS persoanel from wvarious
demographle backgrounds. Thelr direct engagement wiih the
maienance syslem Eln:wlrlr:l viluable ilr.'lgllh int itk
effectiveness, efficlency. and owerall impact om campus
operations.

Apcording 1o Haedar Akib et al., malntenance of office facilities

24 Maimlenannee of O0Tce Focilities ol the Makossar {‘:i111.'
Public Works Service (2022}

is @ critical setivity thal ensures equipmend and infrasirociune
remain operational, allowing organizational processes to run
smaoathly and prodece intended resulis. In their study on the
Makassar Cliy Publle Works Departrent, a  gualitatlive
descriplive design was used with seven informants, employing
observations. interviews, and documentation to collect data. The
analysis revealed that maintemance activities in the office were
carried out through routine, pericdic, emergency, and preventive
approaches, demonsirating that Uhe Gecilities were adegualely
maintained to support productivity and competitiveness. The
study concluded that the department’s structured maintenance
practices effectively susiained operational efficlency and service
dlelivery.

This research is directly relevant to the proposed General
Services Offlce (G50) Malntenance Management System, as it
emphasizes  he  impodance  of  planned  and  organiasd
maintenance for insttutional facilities. Like the Makassar study,
our svstem atms 1o implement structured processes for routine,
periodic, emergency, and preventive malntenance o ensure
contimems functiocnality and elTiciency, The lindings highlighi
the mecessity of reliable information, systematic task tracking,
and effective monitoring, all of which align with the goal of
developing a web-hased systern that supports, streamlines, and
enbamces e overall mEinlemance FEIRGEe T i:qI'r.ll'il:ll:l': ol the

G50 at Morthern loilo State University Batad Campus.

1.3 Research Instrumeni

This stdy used a structured questionnaire to collect data for
developing and evaluating the General Services Office
MWalmlenanee Malmgﬂlu:nl H_‘Ifh!l"lrl al Morthern ok Stile
University — Batad Campus. Designed based on the ISOAEC
23010:201 1 software quality model, the questionnaire assessed
system quality through user feedback. It consisted of two parts:
the it gathered  demographic information {eg, oole, mme,
department}, and the second evaluated the system’s effectiveness
across key 150 25010:2011 quality dimensions.

3.4 Software Development Methwdology

The researchers propose do uwse the Rapid Application
Development (RAD) Model as the Software Develspment Life
Cyele (SDLC) for the developrment of the General Services Oicoe
(G50} Maintenance Management System.

C?::

Flgure 2 Rapld Application Development Mode! of Ceneral
Services Offices (GSO) Maintenance Management Sysfem
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Requiremenis Flanning Phase: Researchers interviewed G50 sireamlining maintenance request submissions, with a Grand
s1aff and administrators at NISU Batad Campus and observed the Mean of 4.70. Iis user-friendly interface and clear instructions
manmsil mainienance workflow 1o identily issees like delayed enable efficient wacking, managemem, and  mondloring of
approvals, limited tracking, and communication gaps. Functional requests, improving coordination and reducing processing time.
(e.p.. request submission, task assignment, real-time updates) and These results align with previous studies emphasizing that user-
non-functional requirements (e.g.. usability, responsiveness, cemtered digital systems enhance administrative efficlency,
modsile aceess) were delined, and the system's scope, tmelne, aceessibility, and error reduection,
and resources were finalized.

4.3 System Features for Effective Tracking and Reporting of
User Design Phase: Requirements were iranslated inio interface Maintenance Job Status with High Usability
mockups and system workflows, including screens for submitting

requests, assigning tasks, updating statuses, and menerating I fmmﬂm
reparts. Staff and faculty feedback ensured an intuitive and e L e B = T ey Popmrprarey
FH'E'_'I'JGEJ d!ilaﬂ e pivhn o e i P

They piviee: prvedey dcipdes) nissgbeny o el
il pad, COSENTA], MIESND, A WLHGE, Led | eep Hells BTGl

Construction Phase: Developers built the sysiem using HTML, 'I"""""""
C55. PHP. and MySQL, coding front-end and back-end iy i Sy o] 2 S i g 488 | ey by
components, while testing each module for proper functionality ;"E#n T —

annd indegration, Chrger i o A5 [ b b

Ceprl . oo rywneys pvinng ged renenire) Lemras
ars baghiy usdd aw bwews vseiowssu dB1 | taep Hel i

Cutover Phase: The systern was deployed to a live server, with Fdering

final testing, data migration, and wser iraining conducted. After B 0 Wi e e ST e SR
implementation, the G50 began using (he system Tor daily

operatons. with ongoing maintenance and updates ensuring The svstem s Very Highly Effective in tracking and reporting
reliability. optimized performance, and responsiveness to maindenance job status, with a Grand Mean of 4.55. Real-time

evolving user needs. updates. detailed work-stage information, visual indicators, and
naalificaions enhance Iramsprarency, wability, el user awsrenes
IV. RESULTS AND DISCUSSION This supports previows research highlighting the imporance of

organized monitoring. demonstrating that automated tracking
4.1 Owver-all Level of Managing the Scheduling, Assignment. improves accuracy, efficiency, and  overall malntenance
and Tracking of Maintenance Taxks by Ensuring Fast management comgaresd o manual methods,
Response Times and Stable Performance Under Varying
Workloads 4.4 System Features that Facllitate Effective, Rellable, and
User-Friendly Communication Between Malntenance

Marialikes Mean_ | interpreravien | Regquesters and Managemen|
hinctrnal *astabdshy b | Wery Fghly Hfertres —
Perbamance Lihckeay 449 | ery gy [fechve i S
Rekabiity %20 | Very Fiy Effectivs T Ha WEA oy iy B
Girainl iwdnn 451 Wy gty Efemaa: | The omtsm [odider ok Bhwl ool
chmwrel b eomrweksion  Between | L05  Very Highiy D
(E-TEs o T ey
The evaluation of the G300 Maintenance Management Svstem e [T [T —
inelicates that it is Very Highly Effestive, with an oversl] Craml T Siaiinkibiisia
Mean of 4,53, Key soltware quality dimensions— Functionm] :Mg A | 2 wory gy B
Suitabilizy IM = 4.50), Performance Efficiency (M = 4.49], and ] P —
Relishility (M = 4.49)—were all rated Very Highly Effective, SRENEARNE FDgUs, vperies; o holloer-ups.
demonsirating that the system elficient ly supports the scheduling Theresl, e 'ﬂ":‘: MpaTAY rorurstion, as | vy oy
;xﬁlglmlrnl, el 1r.,||_"|:|||gI of mainienance sks, SMoreover, it . = wnd
maintains fast response times and stable performance under e o TR o ek g TR Wi B TR s T 80 e
varying workloads, confirming s reliability and effectivensss in -

Hn::unlirllng CRNNES frainbenanee operalbon,

The system s Very Highly Effective in facilitating
4.2 Results on Administrative Strategies for Streamlining communication  between  maintenance  requesters  and
Mainienance Request Submisdons with Accessibility Management, with a Grand Mean of 4.64. Reliable notifications,

Features clear channels, and  easy  follow-ap  mechanisms enbance

coordination and timely information exchange, addressing

= J— T Fioae | T communication gaps commenly found in traditional maintenance

Tomer P T T Ty et processes. This aligns with previous siudies emphasizing

:mmm (] PR —— l'I'Il.'I:II'IlIIr.||l'.|'I|tiI:IrI as a eritical factor in effeciive maintenanee
managemeant.

“"‘mm“':ﬂ:m“m!mml' iﬂ

x:*:‘,_:;:“’ rtece i bkt | e | ey ichly Eecize VOOONCLUSION AKD FUTURE WOREKS

The miewewrsies con oasly Tack el

wibssnrd e Er Ve waeL | am Veary Highly E¥factien 51'Eﬂﬂl:|1.|lh.l

el o e o Tl sy e e nlily ATy

aral s gl e s e rpaed ude s Ny Highly iy

| The study concludes that the G50 Mainienance hManagement
D TR R T T e PR System at MNorthern Iloilo Sate University — Datad Campus
effectively enhances maimenance operations by addressing key
Findings show that the svstem is Wery Highly Effective in challenges in scheduling. sk assignment, tracking, and
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communication. The system demonstrated Very Highly Effective
peslommanee in Functional Suitability, Peclormanee Efliciency,
and Reliahility, ensuring fast response times, stable operation
under varying workloads, acourate task recosding, and consistent
system avallabllity. It significantly streamlines malntenance
reapueest submissions through o user-fricndly interface, clear
instructions,  and  cenfralized request  handling., allowing
administrators 10 efficlently monior and manage requests.
Additienally, the system provides real-time job ircking, detailed
work stage  information,  visual  indicators, and - aatamated
notifications, improving transparency, accountabilicy, and
decision-making. Communication  berween requesters  and
management is also enhanced through built-in messaging and
notilication fesiures, resthiecing misunderstiandings anl Jerarmsling
coordination. Cherall, by meeting ISO0EC 23000 quality
standards, the system proves to be a reliable, efficlent, and user-
friendly solution that successfully resolves delays, improves
work(low, and stirengthens maimlenanee operations within the

G50 at NISU Batad Campus.
5.2 Future Warks

The General Services Office (G50) s encouraged to fully adopt
and utilize the Malntenance Management System as the primary
platform for managing campus maintenance, with oagoing
enhancemenis |:II:IEH.'|:I'H! iy I"||n|1i||n:|.1i|_',.'. ||x.:|hiI.Ll:,-. anl
effectiveness in supporting daily operations. To ensure effickent
use of the system, the G50 must be equipped with a siable
internet connection, and personnel should undergo training o
become proficient in paperbess ransactions, Sdditionally, sidT
st have access io appropriate devices and commumnication tools
to manage requests and work orders from various undes, including
imedal btion and mainienanoe services, The syl should alsn
combinue 1oy '\sln-:ugilu"l:l % t|:|n|:||:||ir|.|.'|||gI anil II"III:II'”IIE 1';|]:ﬂ|:|i|‘|l!|.1'_~:
by providing real-time siatus updates, automated notificatbons,
and comprehensive reports, supporting  informed decislon-
making, faster respanse ihmes, and overall improved malmenanoe
|:II"I'rIIr.|IIIiI1-'I".
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