
International Journal of Evaluation and Research in Education (IJERE) 

Vol. 14, No. 5, October 2025, pp. 3490~3501 

ISSN: 2252-8822, DOI: 10.11591/ijere.v14i5.33130      3490  

 

Journal homepage: http://ijere.iaescore.com 

Maintenance management of physical infrastructure in 

educational institutions: a systematic review 
 

 

Julisa del Rosario Quispe Vilca1, Dennys Geovanni Calderón Paniagua2, Grisely Rosalie Quispe Vilca3, 

Isabel Evelyna Choque Siguairo4, Alexander Nicolás Vilcanqui Alarcón5 
1Postgraduate School, Universidad Privada de Tacna, Tacna, Perú 

2Faculty of Civil Engineering, Architecture and Geotechnics, Universidad Nacional Jorge Basadre Grohmann, Tacna, Perú 
3Faculty of Legal and Business Sciences, Universidad Nacional Jorge Basadre Grohmann, Tacna, Perú 

4Faculty of Education, Communication Sciences and Humanities, Universidad Privada de Tacna, Tacna, Perú 
5Faculty of Industrial Engineering, Universidad Tecnológica del Perú, Tacna, Perú 

 

 

Article Info  ABSTRACT 

Article history: 

Received Oct 4, 2024 

Revised Jun 16, 2025 

Accepted Jun 23, 2025 

 

 The physical infrastructure of education in Latin America (LATAM) 

requires actions to ensure its conservation and maintenance in the different 

systems and levels. This is due to the absence of a maintenance programmed 

proposed by the State and the lack of trained personnel to implement it. The 

objective of this study was to analyze the importance of maintenance 

management of physical infrastructure in educational institutions.  

A systematic review was conducted following the guidelines of the preferred 

reporting items for systematic reviews and meta-analyses (PRISMA) 

methodology. The search process was carried out in the Scopus, ERIC, and 

Web of Science (WoS) databases, and eligibility criteria were established. 

The review covered the time interval between 2015 and 2023, and 16 

English-language papers were selected. The results indicate that the lack of 

adequate and sustained investment, together with the lack of scheduled 

maintenance of educational infrastructure and the absence of structured 

maintenance plans, have a negative impact on student achievement. It is 

necessary for national and local governments to develop public policies 

focused on the conservation and improvement of educational infrastructure, 

incorporating modern management tools to facilitate this process. 
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1. INTRODUCTION 

Educational institutions play a crucial role in global socioeconomic development, as they are 

physical spaces where knowledge is generated and future professionals are forged. This vital function 

demands effective maintenance strategies to ensure optimal performance and longevity [1], [2]. However, 

despite the constant increase in the number of school buildings, it is possible to observe a worrying lack of 

attention to their maintenance, compromising the educational quality and sustainability of these fundamental 

assets [3], [4]. This maintenance process has evolved. Its development has been motivated by technological 

advances, new maintenance techniques, sustainable resource management practices, globalization, 

geopolitical, demographic, socio-cultural conditions, and economic transformations [5]. 

https://creativecommons.org/licenses/by-sa/4.0/
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The current state of educational infrastructure presents an alarming picture worldwide. In the United 

States, the Government Accountability Office (GAO) [6] revealed that more than half of public-school 

districts require substantial renovations to their facilities. Specifically, 41% of districts need to upgrade or 

replace ventilation, heating, and air conditioning systems in at least half of their schools, affecting more than 

36,000 institutions nationwide. In addition, in 55 schools visited in six states, outdated systems were found to 

be leaking and structurally damaged, causing air quality and mold problems, and forcing temporary 

adjustments to class schedules. 

In Latin America (LATAM), the situation is even more critical. According to the Economic 

Commission for LATAM and the Caribbean, in 2020, approximately 30% of LATAM students were 

attending schools without access to ensure a safe return to face-to-face classes. This reality underscores the 

profound inequality in the distribution of resources allocated to school infrastructure. Okoye et al. [7] noted 

that factors such as limited training and resources, access to the Internet, and infrastructure influenced the 

adoption of digital technologies for education. These elements contributed significantly to the challenges 

faced by higher education institutions (HEIs) in the LATAM region. 

In Peru, despite the efforts made, significant challenges persist in educational infrastructure, especially 

in rural areas [8]. These include inadequate facilities, shortage of resources, and in some cases, institutions 

operating premises that do not meet minimum operating requirements. In addition, there is a notable lack of 

technological equipment, which is a crucial aspect in today’s digital era [9]–[11]. To address these challenges, it 

is essential to consider aspects such as the fair and equitable management of resources, as well as their rational 

distribution and usefulness in meeting the needs of the school environment. In addition, accountability-oriented 

management is required to ensure transparency and efficiency in the use of resources [12], [13]. 

Public management (PM) plays a fundamental role in the efficient administration of resources, 

including educational infrastructure. Martínez [14] defines PM as “the exercise of the administrative function 

of government, which includes all processes, instruments, and actions carried out by public organizations to 

achieve their goals.” This management encompasses the administration of economic and human resources, to 

implement effective policies and regulations. Vidal-Chamorro et al. [15] emphasize that PM is an “efficient 

form of resource management through the application of processes, developed to achieve the welfare of the 

population to give impetus to the development of a country.” This approach stresses the importance of 

government strategies that transcend political cycles and generate lasting impacts on society. 

The PM is a model of government aimed at increasing the effectiveness, economy, efficiency, and 

quality of service, consolidating itself as an unavoidable concern of any society [16]. Conceived as an 

efficient administration of resources by the state. The PM allows the execution of policies established by 

“national and international governmental entities, which need for their correct implementation an active 

subject, whose main mission is to manage the State's capital to solve social needs” [17]. Among the areas 

covered by PM is education, where enormous challenges are evident to achieve the sustainability of the 

entities that make up the education system. 

The maintenance of educational infrastructures represents a complex and costly challenge. Studies 

indicate that maintenance activities can constitute up to 60% of the total costs during the life cycle of a 

building [18], [19]. This reality demands the implementation of integrated operational methods that optimize 

performance and reduce long-term costs. Lu et al. [20] asserts that efficient maintenance management 

contributes to the sustainability of equipment and infrastructure lifetime by fulfilling activities such as 

planning, monitoring, and control. Meanwhile, Ma et al. [21] describe it as the strategic organization of 

resources to address maintenance problems and maximize return on investment. These approaches highlight 

the need for a holistic perspective that considers aspects such as strategy selection, task prioritization, and 

efficient work order scheduling [22]. 

In the European university context, facilities maintenance represents the second largest operating 

cost, ranging from 5% to 15% of the total budget. However, efficiency in the use of these spaces is 

worryingly low, with utilization rates varying between 20% and 40%. Moreover, the age of many facilities, 

built in the 1960s and 1970s, presents additional challenges in terms of technical conditions and obsolete 

designs. Many of these were the subject of study for the application of the so-called total productive 

maintenance (TPM) [23]. 

Maintenance is defined as a set of activities performed to preserve or restore an object, infrastructure, 

or equipment and bring it to a state in which it can perform a certain required task [24]. Maintenance actions 

are necessary to maintain or improve the quality of a project or service; as a consequence, proper maintenance 

results in a good project [25], [26]. Inadequate infrastructure and its poor maintenance are characteristic of 

developing countries. Public infrastructure is fundamental to achieving sustainable development in these 

nations. In this context, maintenance management takes on great relevance, as it functions as a starting point 

for improving the quality of the infrastructure. However, these countries must deal with excessive regulatory 

complexity and permitting processes, which represents an additional challenge [27]. 
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Educational infrastructure goes beyond physical structures; it encompasses a complete ecosystem 

designed to facilitate the teaching-learning process. It is perceived as a set of spaces that previously needed 

“to be designed, and then built and equipped, all according to the characteristics of the educational service” 

[28]. Soto et al. [29] points out the importance of considering the functionality of each space and furniture in 

the design and maintenance of these environments. These spaces not only house educational activities but 

also directly influence teaching practice and the development of curricular competencies [30], [31]. In sum, 

the maintenance management of physical infrastructure in educational institutions emerges as a critical factor 

in the search for educational excellence and sustainable development. 

The general objective of this study is to analyze the importance of physical infrastructure 

maintenance management in educational institutions. Specifically, its implications for educational quality, 

operational efficiency, and the welfare of the academic community are explored. The central question 

guiding this research is the following: what is the importance of the maintenance management of physical 

infrastructure in educational institutions? In addressing this question, the aim is to identify best practices in 

maintenance management and highlight them as innovative solutions that can be adapted to diverse 

educational contexts, from rural schools to large university campuses. The ultimate purpose is to describe 

functional and efficient educational environments that inspire and facilitate learning and innovation for 

generations to come. 

From the perspective of the principle of sustainability, this study presents a novel contribution of a 

socio-environmental nature, which justifies a systematic review of the advances in the literature related to the 

management of physical infrastructure maintenance and its possible linkage with the sustainable development 

goals. This with the purpose of analyzing the contributions in terms of innovation and infrastructure. In this 

sense, it is essential to determine to what extent structural conditions represent advantages or limitations to 

ensure inclusive, equitable and quality education, as well as to promote lifelong learning opportunities in 

healthy environments [32]. All this is intrinsically related to the need for an adequate educational ecosystem, 

which facilitates the teaching-learning process, favors optimal academic performance and guarantees the safe 

exercise of the educational function. 

 

 

2. METHOD 

In line with the purpose established for this research, a systematic review of the scientific literature 

[33] related to the relevance of physical infrastructure maintenance management in educational entities was 

conducted. The choice of a systematic review is based on its ability to comprehensively identify, evaluate, 

and synthesize the available empirical evidence. This is possible if pre-established eligibility criteria are met 

to address a specific research question [34]. 

This review adhered to the guidelines of the preferred reporting items for systematic reviews and 

meta-analyses (PRISMA) statement, which provides guidelines for optimizing the information search process 

in systematic reviews and meta-analyses [35]. Additionally, this methodology facilitates the critical 

evaluation of published systematic reviews. The search procedure was structured in three stages: 

identification and evaluation of documents, selection, and filtering under predefined criteria, and document 

analysis. In the initial phase, Scopus, Web of Science (WoS), and ERIC databases were delimited due to their 

quality guidelines, and relevant sources were selected [36]. The databases were chosen because they include 

documents directly linked to research lines framed in the social sciences and public administration. 

In the second stage, the eligibility criteria [37] were established, limiting the review to publications 

in both English and Spanish, involving articles of both qualitative and quantitative approaches, research, 

review, or interventions. Priority was given to articles published in open-access indexed journals, excluding 

conference papers and doctoral theses. In the second stage, eligibility criteria were established [37], limiting 

the review to publications in English and Spanish that included articles with qualitative and quantitative 

approaches, research, review or interventions. Priority was given to articles published in open access indexed 

journals, and conference papers and doctoral theses were excluded. At this stage, the exclusion criteria were 

presented, which are detailed in Table 1. 

The descriptors selected for this systematic review were “maintenance management”, “educational 

institutions”, “public management” and “infrastructure”. These terms were combined using the Boolean 

operators AND-OR, generating the following search formula, as shown in Table 2. Subsequently, the 

relevance of each study was evaluated for inclusion in the review, according to previously established 

criteria. As a result of this initial selection phase, 600 documents related to the management of physical 

infrastructure maintenance in educational institutions were identified, and distributed as: 350 in Scopus, 200 

in ERIC, and 50 in WoS. 

The preliminary selection of papers was based on title and abstract, followed by a thorough full-text 

analysis of the shortlisted articles. A 10-year age period, from 2013 to 2023, was initially established to 
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locate the most recent publications. During the review and tabulation of articles according to their publication 

date, it was appreciated that the years 2013 and 2014 did not contribute papers, so the interval was reduced to 

the years 2015 to 2023. The relevant information from each study was extracted and organized in a card that 

compiled the most significant data according to the established criteria. 

Figure 1 shows the process followed for the search of the documents to be examined, which 

consisted of three specific phases: identification, review and inclusion. In the first phase, 600 records were 

identified: 350 in the Scopus database, 200 in ERIC and 50 in WoS. A total of 39 duplicates and 86 

documents with different subject matter were discarded. In the second stage, the 475 identified papers were 

reviewed, of which 65 published before 2013 and 122 with restricted access were excluded, resulting in 288 

potentially eligible papers. These were examined in detail, resulting in the exclusion of 82 records for not 

referring to empirical studies, 40 for being in a language other than English or Spanish, and 150 between 

conference proceedings and theses. Finally, 16 articles were included for the planned systematic analysis. 
 

 

Table 1. Inclusion and exclusion criteria 
Inclusion criteria Exclusion criteria 

- Publications in both English and Spanish 

- Studies with a qualitative and quantitative approach 
- Research, review and/or intervention articles 

- Articles with incomplete abstract 

- Thematic area other than physical infrastructure maintenance management 
- Publications other than English or Spanish 

- Open-access indexed articles in Scopus, and/or WoS, 

and/or ERIC 
- Publications from 2013 to 2023 

- Documents with restricted access 

- Publications before 2013 
- Do not cite empirical articles 

 - Proceedings of congresses or degree theses 

 

 

Table 2. Search formula according to each database 
Database Language Search formula 

Scopus English (Maintenance management AND Public management AND educational institution) OR infrastructure 

 Spanish maintenance management, public management, educational institutions, or infrastructure 
WoS English (Maintenance management AND Public management AND educational institution) OR infrastructure 

 Spanish maintenance management, public management, educational institutions, or infrastructure 

ERIC English (Maintenance management AND Public management AND educational institution) OR infrastructure 

 Spanish Maintenance management, public management, and infrastructure 

 

 

 
 

Figure 1. Selection process (PRISMA flowchart) 
 

 

3. RESULTS AND DISCUSSION 

3.1.  Results 

This systematic literature review reveals significant patterns in the academic production of 

maintenance management in educational institutions globally. In addition, it identifies practices and 

challenges faced by such institutions in their relationship to the quality of teaching and learning, as presented 

in Table 3. Systematic analysis of the papers reviewed provides valuable insights into the publication trends, 

region, linguistic distribution, and research methodology prevalent in this field of study. 
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Table 3. Articles included in the review 
Ref Database Type of study Region-language Contributions 

[38] Scopus Qualitative Nigeria- English Universities are critical to the national ability to connect with the new 
international world and knowledge system. This can be achieved within 

the scope of an operational facilities management practice. To the extent 

that the learning environment has been identified as one of the factors 
that determine effective teaching and learning, deplorable facilities pose 

a barrier to the achievement of this goal. 

[39] Scopus Qualitative Nigeria-English A digitized framework is needed to provide solutions to the persistent 
poor maintenance of HEIs buildings. Relevant authorities should address 

the threat to quality higher education for all, on or before 2030. 

[40] WoS Qualitative Australia-English A considerable lack of investment in maintenance and asset renewal has 
been recognized as a major challenge in managing public school 

facilities. Various maintenance strategies have been applied to school 

infrastructure; however, sufficient funding, well-structured asset 
management plans, and private sector participation have been identified 

as essential factors for ensuring successful school infrastructure 

maintenance. 
[41] Scopus Qualitative Italy- English This study presents a method that utilizes building information modeling 

(BIM) tools to enhance maintenance processes by increasing efficiency, 

quality, and speed. The approach integrates building condition 
assessment (BCA) with BIM to gather, digitize, and assess the physical 

and performance conditions of assets, aiming to optimize management 

and maintenance operations. 
[42] Scopus Quantitative Croatia - English The data analysis identified specific deficiencies and issues within the 

maintenance process. It also indicated that maintenance management 

lacks full effectiveness. Suggestions were provided to enhance the 
existing conditions. 

[43] Scopus Quantitative Israel- English The results highlight the need to establish integrated safety and 

maintenance as a unified approach to enhance advanced maintenance 
effectiveness and the safety climate in public facility management. 

[44] Scopus Quantitative Nigeria-English Lack of maintenance policy and funding represents the main cause of the 

damage to public buildings at the University of Nigeria, Nsukka. 
[45] WoS Quantitative Brazil-English The implementation of maintenance plans based on reliability centered 

maintenance (RCM) has shown potential for enhancing processes by 

improving service quality and extending the lifespan of process 

components, ensuring a higher standard of service. 

[46] Scopus Quantitative Indonesia- English This document highlights three essential factors for developing a 

physical school infrastructure that is inclusive, sustainable, safe, and 
resilient. These factors include early response funding mechanisms, 

authentic stakeholder collaboration, and enhanced self-organization 

capacity. 
[47] Scopus Quantitative Italy- English Spending on school infrastructure increases standardized tests, and math 

and Italian language scores, and the effect is stronger for lower-

performing students and in math. 
[48] ERIC Qualitative Nigeria-English Maintenance culture is seen as the habit, values, and traditions of 

engaging in those activities designed to repair these facilities, 

contributing greatly to transforming students' behavior towards school 
facilities. 

[49] ERIC Qualitative Indonesia-English The development and management of facilities and infrastructure at the 
International Class Programme (ICP) and the State Institute of Islamic 

Studies (SIUS) is carried out on the basis of long-term needs, in 

accordance with the developed master plan, which includes relevant 
indicators and a comprehensive design of facilities and infrastructure. 

[50] Scopus Qualitative Global reach-English Studies on learning, teaching, and their physical environments can drive 

meaningful change by offering more defined concepts and a clearer 
framework for visualization, discussion, and planning. 

[51] Scopus Quantitative USA- English The main contributions of the novel model include an innovative 

methodology to identify the optimal classification of maintenance 
activities. In addition, it allows selecting the optimal use of overtime and 

equipment size for all maintenance activities. Finally, it generates an 

optimal maintenance schedule that meets practical constraints, such as 
classroom availability during non-operational hours, and minimizes the 

total cost of scheduled activities. 

[52] Wos Qualitative China- English The BIM service methodology specification (BIMSM) system was 
implemented in a university office building in Shanghai, China. This 

case study achieved 91.6% overall user satisfaction by significantly 

minimizing space layout errors. 
[53] Scopus Qualitative Brazil, Colombia, 

Cuba, Dominican 

Republic, Jamaica, 
and Puerto Rico - 

English 

The panorama of policies, practices, and experiences in South America 

and the Caribbean is associated with a model based on three pillars for 

comprehensive school safety. 
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The distribution of publications by database reflects a clear preference for high impact and 

international visibility platforms. Of the articles analyzed, 10 were published exclusively in Scopus (63%),  

4 in WoS and Scopus (25%), 1 in ERIC and Scopus (6%), and 1 exclusively in ERIC (6%), as displayed in 

Figure 2. This distribution is evidence of the growing relevance of this topic in the global academic 

community.  

Concerning the place or region where each research project is carried out, the African continent 

leads in this area, with Nigeria presenting 4 of the 16 publications selected, representing 25% of the total. 

Indonesia and Italy are in second place, with two publications representing 12.5%. LATAM was present with 

a study that collectively included countries from South America and the Caribbean, such as Brazil, Colombia, 

Cuba, Dominican Republic, Jamaica, and Puerto Rico, as shown in Table 4. 
 

 

 
 

Figure 2. Distribution by database 
 

 

Table 4. Publications by world region 
World region No. of publications Percentage (%) 

Nigeria 4 25.00 
Italy 2 12.50 

Indonesia 2 12.50 

Brazil 1 6.25 
USA 1 6.25 

Croatia 1 6.25 

Israel 1 6.25 
China 1 6.25 

Australia 1 6.25 

Global reach 1 6.25 
South America and the Caribbean 1 6.25 

Total 16 100.00 

 

 

As for the language of publication, English is the predominant language. This prevalence could 

facilitate greater international dissemination of the findings, but it also raises questions about the accessibility 

of this information for professionals and decision-makers in contexts where English is not the main language. 

The methodological analysis reveals a small difference between research approaches, with 9 qualitative and  

7 quantitative articles, evidencing a trend toward non-numerical studies, combining perspectives and contexts 

with generalizable data and values, as presented in Figure 3. This methodological diversity enriches the 

understanding of the phenomenon studied, providing a holistic view of maintenance management in 

educational infrastructures. 

The temporal distribution of publications shows an increasing trend in recent years, with 31% 

published in 2022 and 2023, 25% by 2020, as well as 2018 with 6% each, as shown in Figure 4. This increase 

in recent scholarly output after the drop to 0% in 2021, as an effect of the pandemic, could indicate a growing 

recognition of the critical importance of educational infrastructure maintenance management. This has likely 

also been driven by global challenges from the COVID-19 pandemic, which has highlighted the need for safe 

and well-maintained educational spaces. 
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Figure 3. Methodology distribution 
 

 

 
 

Figure 4. Distribution by year 
 

 

3.2.  Discussion 

The analysis of the articles reveals a number of recurring themes and significant findings. 

Significant underinvestment in maintenance and asset renewal has been identified as one of the main 

challenges in effective maintenance management in public school facilities. Several studies [38]–[40], [46] 

highlight the need for adequate funding, sound asset management plans and private sector involvement as 

key factors for successful infrastructure maintenance in the education sector. They also highlight the 

importance of implementing digitized frameworks and computerized maintenance management systems to 

address the persistent problem of equipment and infrastructure availability and efficiency in HEIs. 

Similarly, previous studies [36], [42], [47] have explored the relationship between school 

infrastructure spending and educational outcomes, finding that infrastructure improvements can have a 

positive impact on academic performance, especially for lower-achieving students. This underlines the 

importance of investment in educational infrastructure not only for the physical maintenance of facilities, but 

also as a direct contributor to the quality of education. Likewise, the absence of research related to this topic 

is of concern, suggesting that this issue has been scarcely addressed in publications indexed in high-impact 

journals. This is evidence that investment in educational infrastructure is not a priority, leaving many 

institutions unprepared to respond to current social and technological demands. Consequently, the need for a 

call for attention to involve local governments in the construction and maintenance of school buildings is 

evident. This underscores the importance of having sufficient, equitable, and adequate educational 

infrastructure to meet contemporary demands. 

Efficient maintenance management in educational institutions is a fundamental pillar for the 

achievement of pedagogical objectives and the promotion of an environment conducive to learning. This 

management encompasses a set of systematic and strategic processes that include the planning, organization, 

direction, and control of the activities necessary to preserve and optimize the educational physical 

infrastructure. In agreement with Odediran et al. [38], it stresses the imperative need to create safe and 

comfortable environments that catalyze the acquisition of knowledge by students. This perspective 
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establishes a clear correlation between the quality of the physical environment and the effectiveness of the 

learning process. In this way, infrastructure becomes an essential component of the educational equation 

through efficient maintenance management. In the same context, Arenhart et al. [45] support this premise by 

pointing out that the implementation of actions aimed at improving the availability and performance of 

facilities strengthens academic results. In addition, reliability centered maintenance (RCM) helps to 

strengthen the community’s bond with the educational institution. The integral conceptualization of 

maintenance in the educational field transcends the mere conservation of physical structures. Several  

studies [40], [41], [50] go deeper into this topic, arguing that both infrastructure and furniture are critical 

elements to achieve the desired educational quality standards. This raises maintenance management and asset 

renewal as major challenges for the efficient use of resources in public schools. A holistic view of 

maintenance includes all components of the learning environment, providing a valuable framework for 

educational managers. In this regard, methods such as BCA combined with BIM, designed to collect, 

digitize, and assess the physical condition and performance of infrastructure and assets, stand out. However, 

the lack or deficiency in the implementation of these practices can have negative consequences, as observed 

in the case of Nigeria. Assaad et al. [2] assert that the deterioration of physical facilities directly affects the 

satisfaction of educational needs and functional learning. 

A recurrent and alarming finding in the literature reviewed is the widespread prevalence of 

significant deficiencies in the maintenance and upkeep of school buildings [51], [52]. The persistence of this 

problem across diverse geographical and temporal contexts suggests the existence of a systemic challenge. 

According to this, it demands a paradigm shift in the conceptualization and prioritization of educational 

infrastructure maintenance at the global level, implementing many actions in this regard. Among them we 

have, for example, an optimal maintenance program that meets all practical constraints, availability of 

classrooms during their non-operational hours, and minimizing the total maintenance cost of all scheduled 

activities. It is here where the BIMSM allows to improve the use of educational spaces.  

The discrepancy between the existing legal frameworks in LATAM and reality indicates that the 

practice of maintenance of educational infrastructure is a significant obstacle. Wang et al. [43] emphasize 

that integrated security and maintenance should be implemented as a unified procedure before a detailed 

analysis of the observed situation. This should be subject to the constitutions and educational policies of 

various LATAM countries to nominally recognize the importance of educational infrastructure. However, 

this legal rhetoric contrasts sharply with the reality observed on the ground, revealing a substantial gap 

between policy intentions and actual implementation. This disparity is most pronounced in rural areas, where 

the quality and quantity of educational infrastructure is markedly below the world average, perpetuating and 

aggravating existing educational inequalities. 

In the field of evaluation and maintenance of educational buildings, the imperative need to establish 

adequate criteria and effective strategies emerges. The research by Opabola [46] and Mormah [48] agree with 

Wang and Yin [5], who emphasize the criticality of this aspect in quality control and building recovery. 

Similarly, research on an integrated maintenance approach is of great relevance in the educational field. This 

methodology encompasses the classification of maintenance activities, the optimization of human and time 

resources, and the development of maintenance schedules that address operational constraints [43], [49]. 

The implications derived from this review are multifaceted and far-reaching for educational policy 

formulation and institutional management. The imperative need for governments and educational institutions 

to categorically prioritize infrastructure maintenance in their budget allocations and strategic planning 

becomes apparent [44]. Likewise, this entails a fundamental paradigm shift, conceiving maintenance not as 

an expense, but as a crucial investment in educational quality and the integral well-being of the academic 

community [46], [47]. It is necessary to adopt a holistic approach that integrates maintenance management as 

a fundamental component of educational quality, transcending its perception as a mere logistical or 

administrative aspect. This position is supported by Vidal-Chamorro et al. [15], who argue that efficient 

resource management favors the well-being of the population and promotes integral development. 

The formation of human capital specialized in educational infrastructure maintenance management 

emerges as a pressing need. This could be materialized through specific training programs, the exchange of 

best practices among institutions, and the creation of dedicated roles within educational administrative 

structures. In parallel, the adoption of innovative technologies and methodologies can significantly boost 

maintenance efficiency [39], [42]. This could include the implementation of computer-aided maintenance 

management systems. These rely on the digitization of information, real-time monitoring technologies, and 

predictive approaches to anticipate and prevent maintenance problems. 

Community involvement is emerging as a potentially effective strategy for maximizing limited 

resources. As noted by previous researchers [43], [44], it is important to involve students, parents, and 

community members in the basic care and maintenance of facilities can not only reduce costs but also foster a 

sense of shared ownership and responsibility for the educational infrastructure. Finally, it is imperative to 

implement robust monitoring and evaluation systems to ensure the effectiveness of maintenance strategies. 
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This involves establishing clear performance indicators, conducting periodic evaluations, and using the 

results to inform and continually adjust maintenance practices. 

Muñoz et al. [53] emphasize that efficient management of physical infrastructure maintenance is 

key to ensuring educational quality in LATAM. This is particularly crucial in resource-constrained 

environments, such as those prevailing in the region. However, geopolitical conditions generate a particular 

scenario in South America and the Caribbean, associated with a model based on three pillars of 

comprehensive school safety. First, the focus on safe learning facilities; second, school disaster management; 

and finally, risk reduction through resilience education. This model seeks to address emerging challenges, 

such as budgetary constraints, lack of political prioritization, and deficiencies in technical capacity. Despite 

these difficulties, the literature proposes promising guidelines that offer sustainable solutions [5]. 

A multidimensional and synergistic approach is required that combines appropriate policies, 

sustained investment, management innovation, and community participation. This approach seeks to 

significantly improve learning conditions in educational institutions. A holistic approach not only has the 

potential to improve educational outcomes, but also contributes to educational equity. This translates into 

dignified and stimulating learning environments for all students, regardless of their geographical location or 

socio-economic background. 

 

 

4. CONCLUSION 

The analysis of maintenance management in educational infrastructure reveals its decoupling from 

the sustainable development goals, which calls for an intervention aligned with the 2030 agenda. To ensure 

sustainability and learning in safe environments, planned and monitored maintenance that optimizes 

academic performance is essential. Effective and reliable management can prevent risks before they become 

serious problems that affect safety and educational development. Therefore, government decision makers 

must implement public policies that identify weaknesses and prevent infrastructure failures. 

These policies should include continuous maintenance and modernization of management at all levels 

of government, with tools that enable efficient supervision. To improve sustainability, responsible institutions 

should implement automated systems that optimize maintenance execution, better allocate resources, and 

streamline response to emerging needs. In addition, future research can analyze the long-term impact of 

various maintenance strategies in educational institutions, including comparative studies between different 

national and regional contexts to identify good practices. Finally, it is key to broaden the research approach 

and incorporate evaluations of the economic and social impact of investment in educational infrastructure. 
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