ASystematicReviewofTechnologyResourceManagementinEducation

ABSTRACT

Technology plays apivotal roleinmodern education, revolutionizingteachingandlearning processes. Effective
management of technology resources in educational settings is crucial for maximizing their potential benefits. This systematic review
aims to examine the challenges, impact, and best practices associated with technology resource management in education. Hence,
this systematic review researched
diverseliteraturesconcerningresourcemanagement,particularlyfocusingontechnologyresource  management;- utilizing the
PRISMA framework as its quiding methodology. These studied a selection

ofliteraturespublishedinEnglishandconductedbetween2020and2024,weresourcedfromGoogle
Scholar.Outof293recordsidentifiedfromdatabasesearching,11articlesfromeightcountriesrevealed threethemes
forthechallenges,namely:insufficientfund, teachersadaptabilityskillsinnewtechnology
andlackofconnectivity.Intermsoftheimpact,theanalysisshowedtwothemesfornamely:improvethe
qualityofteachingandtechnologyadvancements.Meanwhile,threethemesappearedforthebest  practices such as routine
evaluation and review, keep abreast of technological developmentsand flexibility and-scalability of-the plan. Finally, this systematic
review highlights the significance of technology resource management in education and provides'insights into the challenges, impact,
and best practices associated withit.Bysynthesizingcurrentliterature, thisreview contributestoadeeper understandingofhow
educational institutions can effectively influence technology to support teachingiand learning initiatives. Future research
should  continue  to  explore  innovative  Strategies.  for  overcoming  challenges  and
maximizingthebenefitsoftechnologyineducation.
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INTRODUCTION

Technology is described as the application ofscience or knowledge to solve problems or develop practical tools.
Furthermore, technology is essential to the inclusive advancement of contemporary human management systems. The main
responsibilities of human resources management include recruiting, hiring, training, retention, workplace administration, and
worker environment optimization. By implementing cutting-edge technology in the company, managers may gather and distribute
information more efficiently and interact with staff members more successfully (Soonthodu, 2022).

Inthelastfew decades, technological advancements havehappenedat analarmingrate, andthe numberof digital products
andservices has grown. Furthermore, “frontiertechnologies” likeartificialintelligence (Al), robotics, biotechnology,. and
nanotechnology look likely to quicken the rate of development. Because of this, these technologies have already had a-huge
positive impact, which will be amply demonstrated in 2020 by the more rapid development of coronavirus vaccines: However, if
quick advancements surpass civilizations' capacity for adaptation, there may be negative implications:.For instance, there are
worries  that as  economic  activity becomes more  automated,  jobswill. “disappear -~ and  that
socialmediawillincreaseuncertainty,worry,anddivisions.Ingeneral thereareworriesthatfrontier  technologies may  either
produce new or worsen existing inequities (Technology & Innovation Report, 2021).

Inaddition,today'sbusinessesareimpactedbyfactorssuchasincreasedcompetition,the globalization of the market,
technology breakthroughs, a varied workforce, and happy, knowledgeable customers..In the fiercely competitive business
environment, the challenges previously mentioned are causing instability<in consumer sentiments, which companies must he
preparedfor (Ali, et. al, 2021).

However thereisaroleforinformationandcommunicationtechnology.ltisvitaltocontinue developing and learning to
have the knowledge and skills necessary to use information andcommunication technology in educational institution management
to achieve reform and development in all sectors, especially:in education. It enables management to organize tasks and
establish objectives to maximize henefits(Gerdruang&Panwatanasakul,2021).

Asaresult,governmentpoliciesandplansforeducationalreform particularlythosethatare urgently needed to prepare
people  for  the  twentyfirst “  century, “uplace a strong  emphasis on  qualty and
efficiencyacrossallaspectsforstudents,educators,civilservants executives,andeducationalinstitutionsof all stripes. Education at all levels
is a lfeong  study N this “iarea.  Determining  how to  use technology as a
teachingtooltoprovidepupilswithegualandstandardeducationisonecrucialchallenge(MinistryofEducation,2019).

As educational institutions increasingly integrate technology into their teaching and administrative processes, the need to
understand  and# - navigate . the  challenges,  impacts, and  best  practices  of  technology
resourcemanagementbecomesdominant. Thissystematicreviewaimstoexplorethecomplexrealmof technology resource
management in. education, offering a comprehensive analysis of the existing literature.By synthesizing insights from scholarly
research; expert perspectives, and stakeholder feedback, this
reviewmeasurestoprovidevaluableinsightsandguidanceforeducators,administrators, policymakers,
andresearchersalike. Throughasystematicexaminationofthecomplexitiesanddistinctionsinherentin technology resource
management,  this  review  seeks to  contrbute to  the  ongoing  dialogue  surrounding  the
effectiveutilizationoftechnologytoenhanceteaching,learning,andorganizationaleffectivenessin educationalsettings.



ResearchQuestions

Thisstudytendstoconductasystematicreviewanalysisofexistingliteratureabouttechnologyresource management ineducation. It aims

1. What are the available works of literature about the challenges of technology resource managementin
educationalinstitutions?

2. Whatproofintheliteratureistherefortheimpactoftechnologyresourcemanagementineducational institutions?

InclusionandExclusionCriteria

The primary tool employed by the study to locate relevant literature was Google Scholar, This choice was primarily
stired by Google Scholar's advanced search capabilities, allowing users to specify desired keywords,.the section of the paper
where they appear, and the publication year. Moreover, it provides statistics based on'inclusion and‘exclusion criteria, including
full-text availability.

Toidentifyrelevantreviews, theresearchersaccessedGoogleScholar,utilizedthe"advanced search” option, and
defined inclusion criteria to search "anywhere in the article" using keywords like *Technology Resource Management" within
articles published between 2020 and 2024. This search yieldedtwohundredandninety-three(293)results.

Additionally, the researchers observed several duplicates, which we promptly addressed by exporting the articles to
Microsoft Excel and sorting them alphabetically. Consequently;.twe hundred-and ninety-one (291) unique items remained. These
were evaluated against the objectives of the systematic review, leading to the screening of 34 sources and the exclusion of 277
sources. Out of these, 14 eligible sources were retained for gualitative analysis, while 20 articles were disregarded. The
PRISMA Flow DiagraminFigurelillustratesthesystematicreviewprocess.

The screening process focused primarily on the challenges, impact and best practices of technology resource
management in education. The.inclusion and exclusion criteria are presented in Table 1. Inclusions encompassed any research
design, without limitations on the type of design. Studies
conductedbetween2020and2024wereconsideredfortheirquality,timeliness,andrelevanceto
resourcemanagementineducation.Furthermore, onlyEnglish-languagejournalswereincludedforeaseofcomprehension.

Conversely, the systematic review excluded studies conducted before 2020, non-English language journals,
and sources heyond Google Scholar. Moreover, sources deemed irrelevant to the topic, despite containing the phrase
"resource ‘management” in the suggested Literature Search Database, were omitted. These rigorous inclusion and
exclusion criteria ensured the relevance of the sources utilizedinthesystematic review.
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SearchStrategy
The research was done following established guidelines, inclusion and exclusion criteria throughout the analysis

searched articles by reading the abstracts,lookingatthetitles anddownloadingthewholetextsforin-
depthanalysis.Allreferenceswere cited properly for easy searching.

DataExtractionProcedures

Thenamesoftheauthors,theyearofpublication,thecountry,thestudy design,participant - characteristics;, the- study
aims, results and discussion, conclusionand recommendations, and challenges, impact and best practices-in technology. resource
managementhave all been extracted from the systematic review for easy navigation and citation. All relatedstudiesin Table 2 were
attained through Google Scholar.

Table2
ReviewedStudiesonTechnologyResourceManagementinEducation

D Author/s Year Country Discipline SampleSize ResearchFocus

1 Olaoye(2023) Nigeria Education N/A Institutional Administration:
AReviewofManagement
Skills in Entrepreneurship
Education
2 Bozak(2023) Turkey Education NIA InstructionalReverse
Mentoring:APractice
ProposalforTeachers'
Understanding the" Z" and"
Alpha"Generations'
Learning Perspectives
3 Gayathri, India Education NIA Role OfArtfficial Intelligence
Bella(2023) Technology and Its Impact
onTransformationof
HumanResources
Management
4 Sibi,Miranda India Education 7 School Leadership in the
(2023) 21stCentury;Shared
ExperiencesofThe
ClaretianPrincipalsin
Northeastindia
5 Asadovna(2022)  Uzbekistan Education NIA MethodsForUsing
DistanceEducation
TechnologiesinEducational
ManagementinTheEraof
IctDevelopment
6 Aron, Russia Education N/A ResourceScheduling
Abraham MethodsforCloud Computing
(2022) Environment:
The Role of Meta-Heuristics and
Artificial Intelligence
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7 Rita(2022) Uganda Education 171 TeacherEfficiencyand Program
Implementation in
PrimarySchoolsKoboko
DistrictUganda
8 Xu,Song China Education N/A Optimization Of Innovation
(2021) andEntrepreneurship
EducationandTraining
SysteminCollegesand
UniversitiesBasedon
OpenstackCloud Computing
9 Jiang,Huan(2021) China Education N/A CheckForUpdates
ConstructionofEnglish
TeachingMultimedia Resource
Library Based on
CloudComputing
Technology
10 Matayo, Nigeria Education N/A EfficientManagementof
Abdulganiyu, Information Communication
Musa, TechnologyResourcesin An
Mohammed Organisation
Ahmed,
Aminu(2021)
1 Sema(2021) Colombia Education N/A TransdisciplinaryScience
Data Analysis

within

Drawing upon insights obtained from. various systematic reviews, this paper meticulously examined the data. Utilizing a
table comprising systematic reviews with their respective focal points, information pertaining to technology resource management
educational
Consequently,themeswereformulate dtoexplainthechallenges,impactsandbestpracticesassociated
withtechnologyresourcemanagementineducation.

institttions

underwent

thematic analysis.

RESULTSANDDISCUSSION

The 11 ‘articles reviewed in this paper came from eight countries. These were distributed properly
accordingtothefollowing: Nigeria(2), Turkey(1),India(2),Uzbekistan(L),Russia(1),Uganda(L), China
(2), and:Colombia (1). Two studies (18.18%) concentrated on basic education while5 studies (45.45%) focused on higher
education. On the'other hand,four study (36.36%) was not identified (see Table 3).



Table3

DistributionoftheReviewedStudiesbyCountryandbyEducationalL evel

PlaceofPublication Educational Total
BasicEducation E dﬂg&g; Not Identified
Nigeria 1 1 2
Turkey 1 1
India 1 1 2
Uzbekistan 1 1
Russia 1 1
Uganda 1 1
China 2 2
Colombia 1 1
Total 2 5 4 1

TechnologyResourceManagementChallengesinEducation

In examining the themes regarding technology resource management challenges in education, several critical insights
emerged from the data.Based on the analysis of 11 articles, the effects of resource management areoutlinedinthreekey areas:
insufficient funds, teacher's adaptability skillsinnew technelogy, and lack of connectivity.

Insufficient Fund.The theme of Insufficient Fund was prominent, highlighting the challenge of inadequate funding
for purchasing and maintaining/ICT tools.This finding aligns with the common understanding that ICT resources are costly
to acquire and upkeep, presenting a=significant barrier for educational institutions in enhancing their technological
infrastructure. This theme has produced two characteristics:fack of funding for the purchase of ICT tools and ICT resources can be
expensive to acquire and maintain,

Lack of:funding for the purchase of ICTtools in education has thesignificant impact thatgreatly affects educational
institutions. According to Aron and Abraham (2022), the advancement of scientific applications has required the development of
effective resource, management systems.Also, a low-quality resource management system can potentially result in a long
processing time and high cost. Therefore, technology is key|in helping students reach their learning goals, especially as they

engage more in‘online learning environments. The university needs to offer top-notch assistive technology that includes the latestand
most-relevant translation resources for online courses (Asadovna, 2022). Oldertechnology, because of limitedfunds, canslow things
down andmakeit toughto usenewereducational stuff. This digital divide can worsen inequalities in educational opportunities
among students.
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ICT resources can be expensive to acquire and maintainthat can often pose a significant financial burden for institutions.
Conversely, Semna (2021) stated that the presence of social and economic disparities in numerous countries, coupled with
the ongoing exclusion of marginalized groups, poses challenges tocreatingfairsocialandpoliticalstructures necessary
forcompanies toeffectively navigate their digital transformation journey. However, Access and Navigation (Ul Design) refers to
the technical assistance provided to make communication and leaming easier in an online course.lt involves creating a virtual
structure or navigation system that helps students quickly locate programs and content. An effective online course design should
feature a consistent on-screen navigation system that is easy to use. This aspect of design is crucial for the overall look and feel
of online leaming and requires user-friendly interface elements like pointers or labels that guide users to relevant information
(Asadovna, 2022). This only means that ICT resources can indeed be costly to obtain and upkeep, prioritizing Access and
Navigation (Ul Design) remains crucial for improving communication and learning in online courses.

Teacher's Adaptability Skills in New Technology.This theme shed light on educators' struggles with technological
proficiency, worsened by limited access to materials for practice. This theme underscores:the:importance-of addressing
educators' technological knowledge gaps through targeted
trainingandsupportprograms. Threecharacteristicsemergedfromthistheme: lackoftechnological knowledge and skills, lack of
access to technological materials for teachers to practice with, and lack of training forICT integration.

Lack of technological knowledge and skills emphasized a need for comprehensive professional development
initiativesaimed at enhancing proficiency in navigating new technology to integrate effectively into teaching practices. Rita (2022)
highlighted those teachers faced technical challenges, including audioand visual glitches, during remote teaching. They
emphasized that the global pandemic underscored a
significantlackofpreparednessandtrainingamongeducatorsforemergencyremoteteaching,particularlyinutilizingtechnologytoensurecontin
uousleamingforstudentsoutsidetheclassroom. Thiscrisisserved
asavaluablelessonforeducatorstoanticipateandaddressanysituationtomaintainuninterrupted
teaching.Moreover, SibiandMiranda(2023)emphasizedthatintermsofleadingwithtechnology, principals felt a common mix of
personal doubts alongside the professional necessity. Principals recognized
thateveniftheyfeltiackingintechleadershipskills,thedemandsofthe21stcenturymadeitessentialto  address this aspectin — their
leadership roles.They saw dealing with evolving technology and adapting to it ashothachallengeandacrucialaspectoftheirwork.

Lack of access totechnologicalmaterials for teachers topracticewith is oftenaresult of budget constraints. According to
Olaoye  (2023), over. ‘the - past. couple of decades, there has been a huge Ileap
forwardinInformationandGommunicationTechnology(ICT).Priceymainframeormini-computers have been replaced by personal
computers (PCs). Nowadays,we not only have desktop computers but also laptops and notebooks. However, the significant
challenge of teachersthaving limited access to technological materials for practice remains. This is mainly due to
financial limitations, as not all departments or schools can afford to supply every teacher with the necessary gadgets to
seamlessly incorporatetechnologyintotheirlessons.Asaresult,teachersaredriventoinnovatetheirteaching methods  without
relying on gadgets, as long as they ensure successful learning transfer. Moreover, Xu and Song (2021) highlighted that with
economic globalization and the rapid advancements in science and
technology,collegesanduniversitiesareincreasinglyfocusingonfosteringstudentsinnovativethinking and creativity.
Consequently, ~ innovation  and  entrepreneurship  education  has  become  an integral
componentoftheeducationsystem. Thisisanotherreasonwhyteachersstilllackaccesstotechnological



materialsforpractice. Thefocustendstoprioritizeenhancingstudents'skillswithoutadequately
consideringtheteachers'roleintheprocess.

Lack of trainings for ICT integrationcan result in teachers feeling less confident and skilled in using technology effectively
during lessons, which can negatively impact students' learning experiences and restrict their access to digital tools and
resources. Asadovna (2022) highlights that educational institutions employ various strategies to aid teaching and learning. Notably,
teachers play a crucial role in ensuring the success of distance leaming courses aligned with the "student-centered" principle. For
instance, students  actasuserswhonavigateinformationonthescreenandinputdataduringleamingtasks.Consequently, :systems
should offer diverse training methods for teachers to effectively conduct online courses. Moreover, according to Sera:(2021), it's
crucial to prioritize enabling inclusive and sustainable digitization. This means not only setting the stage for-econamic recovery
but also enhancing quality and productivity within institutions. Hence, priortizing training for ICT integration is esSential, as the
absence of such opportunitiesfor teachers can obstruct students' learning progress and restrict their access.to digital tools and
resources. Top of Form

Lack of Connectivity highlighted issues related to internet speed and availability, essential for leveraging online
resources and digital platforms in education. Addressing these themes requires a holistic approach thatincludes strategic budget
allocation, professional development opportunities, and
infrastructureenhancementstoovercometechnologyresourcemanagementchallengesandfoster effectiveintegrationof
ICTineducation. Twocharacteristics emergedfromthis theme:Speed of the'internet and availability of the intemet.

Speed of the internet ICT challenges can cause disruptions®»and frustrations in online activities,
hinderingproductivityandcommunication.Serna(2021)stressedthatmanypeoplejustifytheirchoicenotto  adopt  this trend  because
technological advancements tend to exclude a significant portion of society who lack access to its benefits, particularly due to
inequitable income distribution. This discrepancy has widened the disparity between the availability and actual usage of digital
technology, despite widespread coverage in many;countries. Its undeniable that the balance between the advantages and
drawbacks of digital transformation remains uneven. Furthermore, geopolitical conflicts surrounding patents, standards, and
digital production, alongwithconcems about digital, security, underminethedecision-makingprocess of companies. Aside from
that, Asadovna (2022) explores how information technology is becoming increasingly important to be integrated into distance
education systems, highlighting the crucial roles of the Intemet and online courses in enhancing the effectiveness of distance
learning. These advancements are essential for the success of educational institutions at every level and should be prioritized
accordingly.

Availability oftheinternet _inregions  withlimitedinfrastructureorunstablenetwork coverage, accessing online
resources, and conducting digital activities becomes inconsistent  and unreliable.
AccordingtoSema(2021),toeffectivelyincorporatenewtechnologiesreliablyandsustainably, itis
essentialtoimplementpolicyreformswhileaddressinginstitutionalresistance. Successrequiresthe
coordinationofvariousgovernmentministriesandtheinvolvementofallstakeholders.Internaloversight ~ mechanisms ~ must ~ be
established - to prevent  failures, and prioity should be given to  societal benefits  over
individualinterests.Additionally,adoptingaglobalperspectiveiscrucialforunderstandingthefulimpactsof digital transformation. So, policy
reforms are needed to address institutional resistance and it's crucial to coordinate efforts among govemment ministries and
stakeholders, the lack of internet access poses a major obstacle. Asadovna (2022) also pointed outthat implementing online
learning in course development includescomputerskills, technicalknowledge andcurriculumdesign.Additionally, teachersare



encouraged to inspire students, enhance their computer literacy, and cultivate practical skills such as emai communication,
presentations, and creative thinking to facilitate effective online leamning experiences. Hence, without internet access,
understanding the full effects of digital transformation on a global scale becomes difficult, making it harder to advance
technology integration efforts.

Table4
ThemesontheTechnologyResourceManagementChallengesinEducation
Themesonthe Technology Numberof
ResourceManagementin Characteristics StudylD Studies
Education
. Lackoffundingforthepurchase
InsufficientFund ofCTiooks [6][5] )
ICT resources can be expensive (1451 9
toacquireandmaintain.
Teacher'sadaptability Lackoftechnologicalknowledge
skillsinnewtechnology andskills. 714 2
Lack of access to technological
materialsforteachersto
practicewith. [1][8]
2
LackoftrainingsforlCT 2
integration [5[1y]
LackofConnectivity Speedoftheinternet [12]55] 2
Availabilityoftheinternet [11][5] 2

ThemesontheTechnologyResourceManagementimpactinEducation

After carefully examining 11 aricles, we uncovered some key points about how managing
technologyresourcesaffectseducation. Twomainthemesstoodout:improvethequalityofteachingand technology advancements.

ImprovetheQualityofTeaching. Thisthemehighlightedthediversestrategiesthatcanbe  implemented to enhance
teaching effectiveness: This theme also emphasized the positive outcomes these
strategiesyieldforlearners,underscoringtheimportanceofleveragingtechnologytoimprovetheoverall quality of education delivery.
This theme has produced two characteristics: diverse strategies can be appliedandgivespositiveoutcomeforthelearners.

Diverse-.. strategies can be applied and can be implemented to enhance teaching -effectiveness. This
themealsoemphasizedthepositiveoutcomesthesestrategiesyieldforleamers,underscoringthe importance of
leveragingtechnology toimprovetheoverall quality of education delivery.Sibi and Miranda
(2023)highlighttechnologicalbreakthroughsacrossdifferentdomainslikeartificialintelligence,robotics, the Internet of = Things,
nanotechnology, biotechnology, and quantum computing are revolutionizing various sectors, including government, education,
healthcare, and commerce, by boosting efficiency and
productivity. Consequently,theeducationsectorisevolving, promptingareevaluationoftraditional
teachingmethodsandtheadoptionofnewapproacheswithtechnologyattheforefront. There'sagrowing



huzzahoutan"educationrevolution“thatpromisestofundamentallytransformschoolsanduniversities. ~ Also, in  entrepreneurship
education, Olaoye (2023) stated that Information and Communication Technology (ICT) has made remarkable strides in the pasttwo
decades.From costly mainframe computers to personal computers (PCs), and now laptops and notebooks, technology has become
more accessible. Today, being computerliterateispracticallyaprerequisiteforentrepreneurs.Inthe21stcentury,havingcomputerskillsis
essential to leverage the vast array of software applications available across all business sectors. Computers have largely
replaced typewriters in offices, and various industries such as accounting, payroll, libraries, hotel management, banking, insurance,
engineering, medicine, and agriculture have undergone computerization. This shift has often led to a reduction in the workforce as
computers streamline tasks that wereoncelabor-intensiveandmentallytaxing.

Givespositiveoutcomefortheleamers  developdigitalliteracyskillspreparingthemforthe demands..of the ‘modem
workforce. Based on the study of Bozak (2023), the impact of teachers using technology improve learning experience and create
better leaming opportunitiesfor leamerswith the use of technology. According to Serna (2021), the effects.of the digital revolution
on husinesses became more apparentandpronouncedduringtheCovid-19pandemic,exposingtheirvulnerabilitiesinadaptingtothe
realitiesoftheNewWorldOrder.Acrossmanycountries, therewasasurgeinremoteservicedeliveryin education, healthcare,
commerce, telecommuting, and social interactions, although to differing extents dependingon.the level of technological adoption
in each country. Consequently, the rise in remote service delivery globally also benefits leamers by“enhancing their digital skils,
crucial for succeeding in today's job market. Moreover, according to Asadovna (2022), online learning involves various elements
such as teaching and leaming assignments, interactive courses, multimedia tools, and technologies. For instructors, the course
student  responsibilties  manual includes tasks lke clarifying. objectives,” which are essential for
achievinglearinggoals.Justlikeanyothereducationalapproach,onlinelearningaimstomeetspecific leaming objectives, so it's crucial
to establish clear goals at the beginning of the course. Accordingly,online learning ‘strives to fulfill specific leaming objectives,
emphasizing the importance of setting clear goals. fromtheoutset ofthecourse. This ensures thatleamners
haveastructuredframework toguidetheirprogress andachievedesiredlearningoutcomeseffectively.

Technology Advancements. Another key'theme identified was Technology Advancements, which focused on the
benefits of easy access to e-leaming < materials for  schools.  This accessibility not only

supportsremotelearningbutalsofacilitatesquickertechnicalsupportforqueriesfrombothlearnersand parents. Moreover,
technological advancements were found:to streamline” school operations, making processes fasterandmoreefficient.
Threecharacteristics emergedfromthis theme:Easy accessof schoolse-

learningmaterials,quicklyprovidetechnicalsupportforqueriesfromthelearnersand parents and make the school operations faster.

Easy access of'schools e-learning materials to ensure that educational resources are readily available, allowing
students  to  engage- with~ course  materials  convenienfly  and effectively.  Asadovna,
Rustamova,andLaylo(2022)pointoutthatdistanceleamingisamoderneducationalmethodembraced by ~ many  academic
institutions. Instead of traditional classrooms, much of the teaching happens online. Withdistancelearningtech, educators
cansharestudy materials withstudents remotely.This approach applies to both the tools used for teaching and the methods
employed in-online"instruction. When executed effectively, online leaming taps into intenet resources, like video conferences and
email, -, fostering — deeper  comprehensionthroughinteractionbetweenhumansandcomputers.Furthermore, intermsofthedeliveryof
computing:. Services over the intermet, Cloud computing revolutionizes how computing services are
deliveredovertheinternet.Itdoesnotonlytransformtheeconomiclandscapeofinformationtechnology



but also fuels progress in various other fields. With its ability to personalize and customize computing environments, cloud
computing is  attracting ~ more  organizations  to  build  powerful  computing  clusters  using
cloudplatformtechnology.Forinstance,leveragingthe OpenStackcloudplatformtoenhanceinnovation
andentrepreneurshipeducationincollegesanduniversitiesoffersrichresourcesandfostersacultureof innovation and
entrepreneurship among students, ultimately benefiting their educational development (XuandSong, 2022).

Quickly provide technical support for queries from the leamers and parents to ensure smooth usage ofeducational
technology.  This quick and efficient support enhances the overall leaming experience  andfosters
apositiverelationshipbetweentheschool andits stakeholders. As mentionedby Asadovna(2022), learning plays a crucial role in
empowering all involved parties to excel inonline education. This is  achievedthroughcapacity-
buildingandpersonaldevelopmentprograms,particularlyaimedatkey
stakeholderssuchasstudentsandteachers.Thelearningprocess,whichencompassestechnologyand interactive.methods, enhances
individuals" skills and capabilties for effective participation in online learning environments.Although newtechnologiesarecrucial for
digital transformation,it'severyone'sresponsibilityto implement them and adjust to the changes they bring (Sema, 2021). By
quickly providing technical assistance to students and parents, schools ensure that technology is used smoothly for learning.
This proactive approach creates a supportive atmosphere for effective interaction with educational technology, ultimately
improving the learning experience for everyone involved.Furthermore,as discovered by.Bozak(2021), by using platforms such as
Google Forms, Mentimeter, orkahoot students can openly convey their sentiments, ideas, and, expectations. The feedback gathered
through these applications should be collected solely through anonymous electronic-forms,.omitting students' personal details and
email addresses.

Make the school operations fasterhy automating tasks and.streamlining processes, allowing staff to focus more on
teaching and leaming. This enhancement in efficiency enables'smoother coordination and quicker responses to administrative needs,
ultimately benefiting both students and educators. According.to Sibi and Miranda (2023), education is swiftly advancing into new
realms in the 21st century. Leading in the education sector now demands modern skills and mindsets. It is crucial to equip and
train principals to adoptandutiizethesenewleadershipabilities,whichposesasignificantchallengeintoday'seducation landscape.
Understandingthechallenges, successes, .andlimitations encounteredby principals as they apply their 21st-century
leadershipskills isessential fornavigatingthis evolvingterrain effectively.
Additionally,accordingtoMatayoetal.,|CTresourcesarecrucialfororganizationsastheyfulfilldiverse
tasks,hoostingoveralloperationalefficiencyandeffectiveness. Theseresourcesnotonly — automateand ~ streamline  business
processes  but  also. “facilitates.. communicaion  and  collaboraon  among  staff,  enable
efficientdatahandling,andenhanceproductivitybyofferingarangeoftoolsandapplicationsforvarious
tasks.EmbracingICTtoolsandapplicationsequipsorganizationswiththenecessarycapabilitiesto navigatecomplex challenges
andthriveintoday's dynamic business landscape.

Table5

ThemesontheTechnologyResourceManagementimpactinEducation
Themes on the Technology Resource . Numberof
Management in Education Characteristics SugylD Studies

Improvethequalityofteaching Diversestrategiescanbeapplied [ 2



Givespositiveoutcomeforthe leamers

[2[11](5] 3
Easy access of schoolse-leaming materials

Technologyadvancements [5118] 2

Quickly  provide technical support
forqueriesfromtheleamnersand parents.

GRSy 2
Maketheschooloperationsfaster [4][10] 2

TechnologyResourceManagementBestPracticesinEducation

This systematic evaluation centered on examining the best practices for managingtechnology. resources in
education. The evaluation emphasized key characteristics that contribute to effectively handling technology resources in
educational settings. Table 3 shows the hest practices of technology resource managementin. education.

Routine evaluation and review.This theme refers to consistently assessing-the performance, security, and cost-
effectiveness of technological tools and systems utilized within educational institutions. This-has created two characteristics,
namely: constant communication of the needs and improvements in usinglCT teolsandconstant checkingof theeffectiveness
ofthetechnology used.

Constant communication of the needs andimprovements in using ICT tools.The effectiveness of any degree of
governance depends on institutional governance. Forward-thinking and business-oriented, these procedures concentrate on
matters that have an impact on the company (e.g business administration, academic affairs, student services, etc.).
Carefully developing the curriculum for online classes necessitates integrating the following components. atmosphere for
education. The utilization of online materials, online courses, online communication platfors, instructor support, and grade
distributionare all part of an online learning environment.. A calm, comforting, and encouraging learning atmosphere is
idealforhumanleaming.Therefore,everyfacetoftheleamingenvironment,includingfitness,trust, ~ respect, ~ support, and
freedom, should be comfortable. On the other hand, while it may help to establish a suitable leaming environment in an online
course, the online leaming environment has litlle effect on leaming results (Asadovna, 2022). Moreover, to identify
improvement areas, assess. the:gfficiency,and application of ICT resources regularly.Regularly review resource plans to make
necessary adjustments for.changing market conditions, organizational needs, and technological advancements. Moreover,
OrganizationsmustplaceahighpriorityontheeffectivemanagementoftheirlCTresourcestomaximize their value and lower risks
(Matayo, Abdulganiyu, Musa, Mohammed Ahmed and Aminu, 2021).

In terms of.constant checking of the effectiveness of the technology used, (Matayo et al., 2021) revealed that
organizations-.need. fo- assess their existing ICT resources to recognize strengths, limitations,and opportunitiesfor
improvement. Thisinvolvesevaluating the effectiveness,efficiency,and dependabilityof hardware, software, networks, and data storage
systems.In:addition, Sibi& Miranda (2023) thatthis fieldis expanding rapidly in the modem era as technology becomes increasingly
integral to education. This aspect focuses on the leadership's ability to effectively introduce and incorporate technology into the
school'seducationalprocesses. ltencompassestheleader'scapabilitytocheck,embraceandintegrate new technologies within their
own skills and competencies. Moreover,



Keep abreast of technological developments. This theme examines the updated enhancements and development of
technology in resource management in education. This refers to the occurrence of new trends with the latest technology. This theme
has produced two characteristics:staying updated on the new developments in technologyand being able to adapt to new demands.

Stayupdatedonthenewdevelopmentsintechnologyineducationalinstitutionspertainingtothe new technological
advancements and best practices for ICT resource planning and utilizing the emerging new trends in the digital market.Gayathri
and Bella (2023) ohserved that one of the best practices of emerging technologies is the successful implementation-of artificial

intelligence in integrating technology to
transformhumanresourcesfunctions.Findingsshowthatusingtechnologysuchasartificialintelligence (Al) and machine®learning
(ML) to analyze and create personalized experiences provides various

opportunitiestoenhancethefunctionofhumanresourcemanagement. ThisisbackedbyAronand
Abraham,whostatedthattheemergingcomplexnatureofefficientresourceutilizationandperformance- «driven.Solutions can be
efficiently explored with the use of artificial technology and metaheuristics that can guide coming up with the procedures for
complex learing processes at a more convenient pace. Furthermore, the study by Matayo etal. (2021) highlighted that
ICT resource management stays competttive in providing customers' demands, increased protection, and security measures, and
increased efficient production by optimizing resource allocation and implementing cost-effective solutions.

Tobeabletoadapttonewdemandsineducationmeansthatinthisevalvingmodernworld, technology enables new ways
of engaging in new learning  opportuniies. ~ As stated by  Gayathi and  Bella
(2023),advancedtechnology,suchasartificialintelligence(Al)andmachinelearing(ML),playsan
importantroleinautomatingregulartasksandfocusingonaninnovativeandstrategicwayofadaptingto the emerging new trends of
technology. Furthermore, in the study of Sibiand Miranda (2023), Although'coping and adapting to the changing technology
trends is challenging, it is essential tokeep up with the new features and capabilities for more opportunities to grow personally
and professionally.Moreover, Matayoet al. (2021)emphasizedthat organizations must adapt totheincreasingly
technologically advanced society to take advantage of new opportuntties and maintain competitiveness, resutting in optimal
performance.

Flexibility and scalability of theplan.This theme refers to designing adaptable systems and strategies that can
accommodate  changes ingocurriculumy.  teaching  methods, and  student  needs.  Scalability
ensuresthatthetechnologyinfrastructurecanefficientlygroworshrinkinresponsetofluctuationsin student enroliment,
technological advancements, and resource demands, without compromising performance or functionality. Together, flexibility
and scalability enable educational institutions to effectively
leveragetechnologytosupportteachingandlearninggoal swhileremainingresponsivetoevolving requirements.

In terms ‘of adaptable to changing circumstances, (Matayo et al., 2021) stated that to anticipate future expansion and
evolution, ensure:thatyour plans are both adaptable and scalable. This means designing strategies and systems that can
easily. accommodate changes in requirements, whether they involve increasing capacity, incorporating new technologies, or
adapting‘to shifts in demand.By prioritizing flexibility and scalabilty, you can effectivelyfuture proof your initiatives and ensure their
long-term viabilityand success. Moreover, Adoption of technology contributes to increased job accuracy anddata availabilty, making
tasks.easier and faster to do. The organization's expansion and development are significantly
influencedbytheinformationtechnologyhardwareprogram. Theprimarygoalistoinvestigatethemany



options for integrating information technology with the HRM function. For information technology and human resource
management to be integrated, human resource management techniques like e-HRM mustbe used (Gayathri& Bella, 2023).
Furthermore, the ongoing advancement of new technologies is constant,yet any changes should only be implemented following a
needs assessment customized and  organized  accordingtothespecific  requirements  ofeachinstitution.
EnsuringrelevanceintheNew WorldOrderis imperative for survival, underlining the critical importance of aligning
technological evolution with organizational needs (Serna, 2021).

RegardingEfficientutilizationofresources, (Matayoetal.,2021)statedthat,onceorganizations
understandtheircurrentresourcerequirementsandexpectedfutureneeds theycaneffectivelymanage their resources. This involves
distributing  resources based on strategic objectives, financial limitations, and essentialbusiness practices.:, Moreover,
outsourcingcanleadtoreducedexpenses, improvedaccess to specialized skills, and increased efficiency because. it.involves
hiring an external provider to handle ICT
resourcesandservices.ByentrustingICTmanagementtoexperts organizationscanfocusontheircore- competencies.<In addition,
leaders in the modem era require computer skills to capitalize on the widespread availability, of application software. This
entails proficiency in computer operation, software and
hardwaremanagement,datastorage retrieval andcomplexdataanalysistoreduceexpensesandseek expertise_ (Olaoye, 2023).
Furthermore, according to Jiang &Huan (2021), cloud computing employs resource sharing to enhance efficiency in resource
utilization, ultimately aiming to decrease computing costs.

Discussing Anticipating future needs and designing the plan to accommodate growth without requiring a complete
overhaul (Matayo et al., 2021) discovered that, to ensure access to modern‘and efficienttechnology,maintainingup-to-
datelCTresourcesrequiresaproactiveapproach. Moreover,log analysis tools:examine log files of ICT resources to uncover system
gvents, security issues, and potential
performanceissues. Thesetoolscanidentifyirregularities,connectevents;andproducereportsfor
additionalscrutiny.Furthermore,inordertoanticipatingfutureneedsanddesignaplantoaccommodate growth without requiring a
complete overhaul, leaders should equip “with- the necessaryskills toaddress futureneeds as supportedby
SibiandMiranda(2023), theresults ofthisstudy carryimplications for principal leadership, contributing empirical evidence to
the existing literature regarding principals' preparednessin21st-
centuryleadershipskills.ltunderscorestheimportanceofpersonalengagementin  driving necessary changes and implementing
innovative practices suited to the.challenges of the moder era.

Table6

ThemesontheTechnologyReseurceManagementBestPracticesinEducation

Themes on the Technology, Resource Characteristics StudyID Numberof
Management in Education Studies

Routineevaltiationandreview Constant communication of the [5][10] 2

needs and improvements

inusingICT tools

Constantcheckingofthe [4][10] 2
effectiveness ofthe technology

used



Keep abreast of technological Stayupdatedtothenew [3][L0]6] 3

developments developments in technology
To be able to adapt to new demands (3](4][20] 3
Flexibility and scalability of the plan Adaptable to changing [3[L0][11] 3
circumstances
Efficient utilization of resources [1])[911201 3
Anticipatingfutureneedsand [4][20] 3

designingtheplanto accommodate
growth without requiring a complete
overhaul.

Conclusion

This Systematic Review aimed to investigate various literature on the challenges; impactand best practices of technology
resource management in educational intitutions following theSystematic Reviews and Meta-Analyses (PRISMA).Given the 11
reviewed articles from eight countries, this study carefully analyzedthe datathroughthematic analysis. Theresearchers
formulatedthemes emergedfromthe
challengesoftechnologyresourcemanagementineducation,namely:insufficientfunds,teacher's  adaptability ~ skills i
newtechnology, and lack of connectivity.On the other hand; impact for technology resource management generated two main
themes such as improve the quality of teaching and technology advancements. Finally, the best practices of technology resource
managementare presented through three themes: routineevaluationandreview, keepabreast oftechnologicaldevelopments,
flexibilityand scalability of the plan. With the themes formulated by the researchers from the reviewed journals,
technology inresourcemanagement ineducationisvitalintheteachingandlearningenvironment.This paper offers impact and
practices of resource management in using technology.for educators and administrators to apply to overcome challenges that
may occur with the various perspectives used from the literaturepresented.
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