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Abstract 

his study explores how facility and infrastructure management support scientific writing learning at 
SMAN 10 Surabaya. Scientific writing is a critical academic competence that requires not only cognitive 

and literacy skills but also an enabling learning environment supported by adequate educational resources. 
Using a descriptive qualitative approach, this research investigated the availability of facilities, the roles of 
teachers and students in facility utilization, and collaborative management strategies that contribute to 
learning quality improvement. Data were collected through semi-structured interviews with teachers, 
guidance counselors, school administrators, and students, complemented by direct observations of facility 
use and document analysis of school inventory and development plans. The findings reveal that SMAN 10 
Surabaya provides baseline infrastructure, including a school library, computer laboratories, internet access, 
and digital learning resources, which collectively support students’ academic writing practices. However, 
limitations remain in terms of updated references, computer availability, and digital access consistency. 
Teachers play a pivotal role as facilitators by integrating digital academic tools such as Google Scholar, 
Mendeley, and online mentoring platforms to scaffold students’ writing development. Students actively 
engage in constructivist learning practices through exploration, collaboration, and iterative writing revisions. 
Furthermore, facility governance is strengthened through participatory planning, transparent procurement, 
routine maintenance, and continuous evaluation involving multiple stakeholders. Overall, the study 
concludes that strategic, collaborative, and adaptive facility management functions as a key enabler of 
scientific writing learning and educational quality enhancement. 

Keywords: Constructivist Approach; Educational Quality Assurance; Facility Management; School 
Infrastructure; Scientific Writing Learning; Secondary Education; SMAN 10 Surabaya. 

Introduction 

Facilities and infrastructure management is a critical component of educational governance that 

plays a central role in ensuring the effectiveness of teaching and learning processes. Educational 

facilities include classrooms, laboratories, libraries, and digital learning technologies, which collectively 

provide the physical and virtual environments necessary for academic engagement [1], [2]. In addition, 

facility management encompasses systematic planning, maintenance, and resource optimization to 

ensure that learning spaces remain functional, equitable, and aligned with pedagogical goals [3], [4]. 

In the context of scientific writing learning at the secondary school level, the availability and 

strategic management of facilities are particularly important. Scientific writing requires students to 

access scholarly references, utilize digital tools, and engage in structured inquiry-based activities. 

Resources such as computer laboratories, literacy rooms, and access to online academic repositories 

significantly enhance students’ capacity to develop scientific literacy and produce academically valid 
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written work [5], [6].  Furthermore, digital learning environments have been shown to increase 

academic engagement and improve higher-order writing outcomes when effectively integrated into 

instruction [7], [8]. 

Although numerous studies have examined the importance of infrastructure in supporting general 

learning achievement, research that specifically focuses on how facility and infrastructure management 

support scientific writing learning remains limited. Existing literature often emphasizes physical 

provision rather than management strategies, utilization patterns, and their synergy with research-

based literacy development. This gap is significant because infrastructure effectiveness depends not 

only on availability but also on how schools govern, optimize, and sustain learning resources over time 

[9], [10]. 

Initial observations at SMAN 10 Surabaya indicate that the school possesses various supporting 

facilities, including computer laboratories, a digital library, and relatively stable internet connectivity. 

However, the utilization of these facilities has not been maximized to support scientific writing learning. 

Literacy programs and scientific writing training remain incidental rather than systematically integrated 

into facility governance structures. Teachers and students continue to face obstacles such as limited 

access to peer-reviewed digital references, insufficient multimedia tools for writing guidance, and the 

absence of centralized platforms for publishing student research outputs. 

The effectiveness of scientific learning in secondary education is increasingly dependent on digital 

infrastructure readiness and technology-supported learning systems [11], [12]. Planned and integrated 

infrastructure management has also been linked to improvements in research-based and project-based 

learning environments [13], [14]. Moreover, collaboration between school leadership, teachers, and 

administrative stakeholders is essential for optimizing facility utilization and sustaining learning quality 

[15], [16]. Nevertheless, in-depth research examining facility management strategies specifically in the 

context of scientific writing learning within Indonesian public high schools remains scarce. 

This research is important because its findings are expected to inform the development of effective 

facility management models that support science-based literacy learning in secondary education. By 

understanding how SMAN 10 Surabaya manages and utilizes educational infrastructure to foster 

scientific writing competence, other schools may adopt similar good practices. In addition, this study 

contributes to educational management literature by expanding the exploration of infrastructure 

governance in the context of student academic literacy development. Based on this background, the main 

research question is: What are the strategies for managing facilities and infrastructure to support 

scientific writing learning at SMAN 10 Surabaya? 

Literature Review 

A. Theory of Educational Facilities and Infrastructure Management 

Educational facility management is generally conceptualized through four primary phases: 

planning, procurement, maintenance, and evaluation. These stages are intended to ensure that learning 

resources effectively support instructional goals and remain sustainable over time. Needs-based 

planning is considered essential because it improves efficiency by aligning facility acquisition with 
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school priorities and budget constraints [3], [2]. Procurement processes utilize multiple funding sources, 

including governmental support and community contributions, to ensure adequate infrastructure 

availability. Once facilities are provided, routine maintenance becomes necessary to ensure usability and 

prevent disruptions to learning activities. Periodic evaluation is also critical for assessing the suitability 

of existing infrastructure and guiding policy decisions related to facility improvement and renewal [1], 

[4]. In the context of scientific writing learning, effective facility management ensures that students can 

access academic literacy resources such as libraries, ICT laboratories, and digital repositories. Studies 

have shown that infrastructure adequacy significantly influences student motivation, engagement, and 

academic achievement [17], [18]. 

B. Constructivism Theory in Learning 

Constructivist learning theory emphasizes that students develop knowledge through active 

engagement, social interaction, and meaningful experiences. Learning environments that support 

collaboration, inquiry, and experiential practice play a crucial role in shaping academic competencies 

[19], [13]. Adequate infrastructure, such as computer laboratories and access to digital academic 

platforms, enables students to experiment, reflect, and engage in collaborative writing practices. 

Technology-supported scaffolding has also been shown to improve student writing outcomes, 

particularly when guided by teacher facilitation [7], [8]. Thus, scientific writing competence develops 

most effectively when students are supported by both physical learning environments and digital 

infrastructures that foster inquiry-based learning and peer collaboration [20], [21]. 

C. Theory of Quality Assurance in Education 

Educational quality assurance frameworks emphasize that learning quality improvement requires 

optimal resource governance, including facility management and infrastructure sustainability. Quality is 

increasingly evaluated through service effectiveness, institutional trust, and responsiveness to 

stakeholder needs [9], [10]. Service quality research demonstrates that infrastructure adequacy and 

institutional support contribute significantly to student satisfaction and academic engagement [15], 

[22]. Furthermore, the integration of digital transformation into educational services has become 

essential for ensuring sustainable academic quality in contemporary schooling systems [6], [23].  

Material and Methods 

A. Research Design 

This study employed a descriptive qualitative approach to obtain an in-depth understanding of how 

the management of school facilities and infrastructure supports the learning of scientific writing. A 

qualitative design was considered appropriate because it enables researchers to explore phenomena in 

their natural settings, capture participants’ perspectives, and understand processes as they unfold in 

real contexts [24]. Through this approach, the researcher was able to observe actual school conditions, 

listen to the experiences of key stakeholders, and interpret how facility management practices 

contribute to academic learning outcomes. 

The study was conceptually grounded in three major theoretical frameworks: (1) educational 

facilities and infrastructure management, (2) constructivist learning theory, and (3) educational quality 



Buletin Edukasi Indonesia (BEI)  E-ISSN 2962-1674 

DOI: 10.56741/IISTR.bei.001843  P-ISSN 2962-5742 

Title: Paper Formatting for IISTR (max. 12 words) (First author, et al.)     
BEI by IISTR 

Vol. 5, No. 01, April 2026, pp. 44-58 

Page | 47 

assurance. These frameworks guided the formulation of the research focus, the development of data 

collection instruments, and the interpretation of findings. Educational facility management theory 

emphasizes systematic processes of planning, procurement, maintenance, and evaluation of school 

resources to ensure their effective use in supporting learning activities [25], [26]. Constructivist learning 

theory highlights the importance of learning environments that encourage active engagement, 

collaboration, and experiential learning [27], [28]. Meanwhile, quality assurance theory provides a lens 

to assess how facility management contributes to sustainable improvements in educational quality and 

learning effectiveness  [29], [30]. 

Based on the educational facilities and infrastructure management framework, this study examined 

four key stages: planning, procurement, maintenance, and evaluation. During the planning stage, the 

researcher explored how schools identified facility needs to support scientific writing learning, including 

priority setting and budget allocation. At the procurement stage, the study investigated funding sources 

such as government support, school operational funds, or external contributions, as well as procedures 

for providing relevant learning resources. The maintenance stage focused on how schools ensured that 

facilities remained functional through routine care and monitoring. Finally, the evaluation stage 

examined how schools assessed the effectiveness of existing facilities and implemented follow-up 

strategies when limitations or gaps were identified [25], [31]. 

In line with constructivist perspectives, the study also highlighted the role of facilities in supporting 

meaningful and student-centered learning processes. Observations were conducted to understand how 

students utilized classrooms, libraries, and computer laboratories during scientific writing activities. 

Particular attention was given to how these environments facilitated learning through peer discussions, 

group work, direct practice, and teacher guidance. The study further examined how access to technology 

and learning resources supported students in gradually developing academic writing competencies [28], 

[32]. 

Furthermore, drawing on educational quality assurance theory, this research assessed the extent to 

which facility and infrastructure management contributed to improving learning quality. The analysis 

focused on the alignment of facilities with educational standards, student needs, and the objectives of 

scientific writing instruction. Within this framework, facility management was not only viewed in terms 

of physical availability, but also in terms of its functional contribution to creating an effective, supportive, 

and sustainable learning environment [29], [33]. 

B. Data Collection Techniques and Instruments 

Data were collected through three primary techniques: semi-structured interviews, direct 

observations, and document analysis. Semi-structured interviews were conducted with teachers, school 

administrators, and staff responsible for facility management and scientific writing instruction. An 

interview guide was developed based on the theoretical frameworks, covering themes such as facility 

planning, procurement procedures, utilization in learning, and perceived challenges. Each interview 

lasted approximately 45–60 minutes and was audio-recorded with participants’ consent to ensure 

accuracy and completeness of the data [34]. 
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Direct observations were carried out to examine the physical condition and utilization of facilities 

such as classrooms, libraries, and ICT laboratories. An observation checklist was used to document 

aspects including availability, accessibility, functionality, and student engagement during scientific 

writing activities. Observations were conducted over a period of several weeks to capture routine 

practices rather than isolated events [35], [36]. 

In addition, document analysis was employed to strengthen the rigor of the study. Relevant 

documents included school facility inventories, maintenance reports, budget allocation records, lesson 

plans, and school academic policy documents. Document review provided supplementary evidence and 

enabled triangulation of findings from interviews and observations [37]. 

C. Data Analysis and Trustworthiness 

The collected data were analyzed descriptively using thematic analysis. The researcher 

systematically organized the data through coding, categorization, and interpretation to identify 

recurring patterns related to facility management practices and their contribution to scientific writing 

learning [38]. To ensure validity and trustworthiness, triangulation was applied by comparing evidence 

across interviews, observations, and documents. Member checking was also conducted by sharing 

preliminary interpretations with participants to confirm accuracy and credibility [39]. Through these 

methodological procedures, the study provides a comprehensive description of how strategic 

management of school facilities and infrastructure supports scientific writing learning and contributes 

to the improvement of educational quality. 

Results 

A. Availability of Facilities and Infrastructure 

The findings reveal that SMAN 10 Surabaya has established a foundational infrastructure to support 

scientific writing learning, including a school library, computer laboratories, internet connectivity, and 

access to digital learning resources. These facilities represent essential components for students to 

engage in academic literacy activities, conduct literature reviews, and develop structured scientific 

papers. However, field evidence indicates that although facilities are available, their adequacy and 

accessibility remain limited, affecting the overall effectiveness of scientific writing instruction. 

Direct observation showed that the library serves as a central academic space for students, 

particularly during scientific writing training sessions. Students were frequently observed searching for 

reference materials, discussing research topics, and consulting teachers within the library environment.  

A teacher highlighted this limitation:  

“The library is helpful, but most of the books are still general textbooks. When students need references for 
scientific papers, we often rely more on online sources.” 
(Teacher Interview, July 2025).  

Similarly, a guidance counselor emphasized that scientific writing activities require stronger 

infrastructure support:  

“Scientific writing training is part of our literacy program, but the resources are not always adequate. Students 
need more access to journals and updated references.” (Guidance Counselor Interview, July 2025) 
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In addition to library constraints, the computer laboratory plays a critical role in enabling students to 

draft papers, search for online literature, and manage citations. Observations indicated that the 

computer lab is actively utilized during writing sessions, yet the number of available computers is not 

proportional to the number of students participating. As a result, students often work in groups and take 

turns using devices, which can reduce productivity. 

One student explained:  

“Sometimes we have to share one computer with two or three friends. It makes writing slower, especially when 
we need to search for references at the same time.” 
(Student Interview, July 2025).  

A school administrator further acknowledged this challenge:  

“Facilities are available, but we admit that they are still limited compared to the needs. The computer units are 
not enough for intensive academic writing activities.” (Administrator Interview, August 2025) 

Internet access was another key facility supporting scientific writing and learning. Teachers reported 

that students increasingly depend on digital platforms such as Google Scholar, online journal databases, 

and educational websites to compensate for limited printed resources. However, connectivity issues and 

restricted access schedules occasionally hinder students’ ability to conduct continuous research.  

A teacher stated:  

“Digital resources are very important, but sometimes internet access is unstable, and students cannot always 
access journals smoothly.” (Teacher Interview, July 2025).  

Photographic documentation collected during fieldwork illustrates the conditions of the library and 

computer lab facilities. These images demonstrate that while the infrastructure is functional, 

improvements in equipment availability, updated academic resources, and learning space optimization 

are needed (see Fig. 1 and Fig. 2). 

  

Fig. 1. Condition of the Computer Laboratory 

during Writing Sessions 

Fig. 2. Students Utilizing the School Library for 

Scientific Reference 

Overall, the findings suggest that SMAN 10 Surabaya has developed baseline facilities for scientific 

writing learning, yet challenges remain in ensuring the adequacy, accessibility, and sustainability of 

infrastructure. Facility improvement is therefore essential to enhance the quality and effectiveness of 

scientific writing programs. 
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B. The Role of Teachers and Students in Utilization 

The results indicate that teachers at SMAN 10 Surabaya play a pivotal role in maximizing the 

utilization of existing facilities and infrastructure to support scientific writing learning. Teachers act as 

facilitators and mentors, guiding students through the stages of academic writing, including topic 

identification, research design, data collection, analysis, and reporting. Despite facility limitations, 

teachers demonstrate strong commitment and innovation in utilizing available resources. For example, 

teachers encourage students to integrate digital tools into their writing process, such as searching 

references through Google Scholar, organizing citations using Mendeley, and collaborating through 

WhatsApp discussion groups. These practices align with constructivist learning theory, where teachers 

provide scaffolding to help students gradually build knowledge and skills through interaction and 

guided support [28]. 

A guidance counselor explained:  

“We continuously encourage students to participate in scientific writing competitions. Teachers guide them step 
by step, even though resources are limited.” (Guidance Counselor Interview, July 2025).  

Another teacher emphasized their responsibility:  

“Teachers must be creative. Even if facilities are not perfect, we can still guide students by maximizing what we 
have, such as the library, online journals, and simple technology.” (Teacher Interview, July 2025) 

Teachers were also found to provide structured mentoring sessions, both face-to-face and online. 

Observations showed that teachers often reviewed student drafts, provided feedback, and suggested 

improvements in argumentation and academic style. Online mentoring through messaging applications 

was particularly useful when students needed guidance outside school hours. 

A teacher noted:  

“We use WhatsApp groups to guide students remotely. They can ask questions anytime, and we can give feedback 
on their writing progress.” (Teacher Interview, July 2025).  

Students, meanwhile, were identified as active agents in the learning process. Scientific writing 

learning at SMAN 10 Surabaya emphasizes student-centered exploration, where students actively search 

for references, conduct small-scale research, and revise drafts iteratively. Observations revealed that 

students frequently engaged in peer discussions, collaborative writing, and group-based research 

projects. 

A student participant stated:  

“Writing scientific papers is difficult at first, but we learn by doing. We discuss with friends, search references 

online, and revise after teachers give feedback.” (Student Interview, July 2025).  

Another student highlighted the role of facilities:  

“The library helps us find basic references, but most journals we access online. The computer lab is important for 

typing and editing our papers.” (Student Interview, July 2025).  

The constructivist approach was evident in how students learned through direct experience, 

collaboration, and gradual skill development. Students developed critical and reflective thinking by 

identifying research problems, formulating hypotheses, and presenting findings logically. 

A teacher observed:  
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“Scientific writing trains students to think critically. They learn how to structure arguments, analyze data, and 

write systematically.” (Teacher Interview, July 2025).  

Overall, the findings confirm that facility utilization is strongly shaped by the roles of teachers and 

students. Teachers’ facilitation strategies and students’ active engagement compensate for limited 

infrastructure, enabling scientific writing learning to remain meaningful and effective. 

C. Collaboration and Management Strategy 

Facility and infrastructure management at SMAN 10 Surabaya is implemented through collaborative 

strategies involving teachers, students, school leadership, the school committee, and the broader 

community. The school adopts participatory planning mechanisms to identify facility needs aligned with 

learning priorities and budget constraints. Document analysis of the school development plan confirmed 

that facility improvement is considered part of the school’s academic quality enhancement agenda. 

Planning discussions are conducted regularly to ensure that facility management supports key programs 

such as literacy development and scientific writing training. 

A school administrator stated:  

“Facility planning is always linked to learning priorities. Scientific writing programs require specific resources, so 
we try to allocate budgets accordingly.” (Administrator Interview, August 2025).  

Teachers also play an important role in identifying facility needs:  

“Teachers provide input on what facilities are needed for learning, especially for scientific writing, such as better 
internet access and updated references.” (Teacher Interview, July 2025).  

Procurement processes were found to be conducted transparently, utilizing government 

operational funds and support from the school committee. Teachers also receive training to optimize 

facility usage in learning activities. 

A committee representative explained:  

“We collaborate with the school to provide support. Facilities are important for student development, so 
procurement must be planned carefully.” (Committee Interview, August 2025).  

Maintenance is carried out periodically, involving multiple stakeholders. Students are encouraged to 

participate in maintaining learning spaces, fostering a sense of responsibility and ownership. 

A guidance counselor noted:  

“Students are also involved in keeping facilities clean and functional. This builds awareness that infrastructure 
supports their learning.” (Guidance Counselor Interview, July 2025).  

Regular evaluations are conducted to assess facility effectiveness. Observation data indicated that 

evaluation meetings often result in adjustments, such as improved computer lab access schedules or 

increased emphasis on digital resource subscriptions. 

A school leader emphasized:  

“Evaluation is important. Facilities must not only exist but must also be effective in supporting learning quality.” 
(Principal Interview, August 2025)  

This collaborative approach creates a conducive learning environment that supports students’ 

cognitive, affective, and psychomotor development. Facility management is therefore not merely 

administrative but strategic, adaptive, and oriented toward continuous quality improvement. Overall, 

SMAN 10 Surabaya demonstrates an adaptive and responsible infrastructure management strategy. By 
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involving all stakeholders, the school strengthens learning quality, enhances student motivation, and 

fosters a sustainable culture of collaboration in supporting scientific writing learning. 

Discussion 

The present study examined how facility and infrastructure management at SMAN 10 Surabaya 

supports scientific writing learning, with a particular focus on availability, utilization by teachers and 

students, and collaborative management strategies. The findings contribute to the growing body of 

research emphasizing that educational facilities are not merely physical assets, but strategic resources 

that shape learning processes and outcomes when managed effectively. This discussion situates the 

findings within existing theoretical and empirical literature, highlights similarities and divergences from 

prior studies, and outlines implications for educational management and learning quality enhancement. 

A. Facility Management as a Strategic Enabler of Learning Quality 

The findings demonstrate that SMAN 10 Surabaya has established baseline infrastructure to support 

scientific writing learning, including a functional library, computer laboratories, internet access, and 

digital resources. These facilities form the foundation for academic literacy activities such as literature 

review, drafting, editing, and citation management. This aligns with facility management theory, which 

conceptualizes infrastructure as a strategic enabler that supports the achievement of educational 

objectives when systematically planned, maintained, and evaluated [31], [40]. The present findings 

confirm these perspectives, showing that the availability of libraries and ICT resources at SMAN 10 

Surabaya provides students with opportunities to engage in scientific writing practices. 

However, the study also highlights that facility availability remains constrained in terms of updated 

academic references, sufficient computer units, and stable internet connectivity. These limitations 

resonate with global evidence suggesting that many schools, particularly in developing contexts, face 

persistent infrastructure gaps that hinder the implementation of advanced academic programs [30], 

[41]. Yet, unlike studies that emphasize facility scarcity as a primary barrier, SMAN 10 Surabaya 

demonstrates how proactive facility governance can mitigate constraints through strategic optimization 

and stakeholder collaboration. 

Thus, this study refines existing knowledge by showing that while infrastructure adequacy remains 

essential, the effectiveness of facility management lies not only in availability but also in strategic 

utilization, maintenance, and continuous improvement. Quality assurance in education requires 

institutions to view resources as part of a dynamic system of improvement rather than static physical 

provisions. 

B. Needs-Based Planning and Accountability in Facility Governance 

One of the central findings is the systematic cycle of facility management at SMAN 10 Surabaya, 

where planning, procurement, maintenance, and evaluation are implemented as interconnected 

processes. This reflects principles of effective educational management, emphasizing efficiency, 

transparency, and sustainability. Regular inventory monitoring and transparent documentation 

practices enable the school to identify facility needs and allocate resources more effectively. Well-
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structured facility planning significantly improves learning effectiveness by ensuring that infrastructure 

aligns with educational priorities. 

Comparatively, many studies in resource-constrained contexts report that facility management 

often remains administrative rather than strategic. Schools frequently focus on routine inventory 

without integrating facility planning into broader learning quality goals. The present study diverges 

from such findings by illustrating that SMAN 10 Surabaya adopts an adaptive approach, where facility 

governance is directly linked to scientific writing learning objectives. 

This suggests that accountability and strategic planning are critical determinants of facility 

effectiveness. Strategic management requires organizations to align resources with long-term goals, 

evaluate performance, and adjust strategies accordingly. SMAN 10 Surabaya exemplifies this alignment 

by integrating infrastructure management into academic literacy development programs. 

C. Teacher Facilitation and Innovation in Facility Utilization 

Beyond facility availability, this study highlights the pivotal role of teachers in maximizing the use 

of existing infrastructure for scientific writing learning. Teachers at SMAN 10 Surabaya act not only as 

instructors but also as facilitators and mentors, guiding students through the complex stages of scientific 

writing, including topic selection, research design, data analysis, and reporting. Teachers provide 

structured support that enables learners to achieve higher levels of competence. Scientific writing is a 

cognitively demanding task requiring iterative learning, feedback, and social interaction. The present 

study demonstrates that teachers provide essential scaffolding through both face-to-face mentoring and 

digital guidance. 

The integration of digital tools such as Google Scholar, Mendeley, and WhatsApp discussion groups 

further illustrates teachers’ innovative adaptation to 21st-century learning demands. The modern 

education requires digital literacy integration, particularly for developing higher-order academic skills. 

The findings show that teachers’ use of online platforms compensates for limited physical resources, 

enabling continuous academic support. Educators increasingly rely on ICT tools to maintain learning 

continuity and enhance student engagement, particularly after the global shift toward digital learning 

practices. However, unlike contexts where technology adoption is hindered by low teacher readiness 

[42]SMAN 10 Surabaya demonstrates relatively high teacher adaptability, suggesting that professional 

commitment plays a key role in facility optimization. 

D. Student Engagement and Constructivist Learning Practices 

The study further reveals that students are active participants in scientific writing learning, 

utilizing facilities such as libraries, computer labs, and online resources to construct knowledge through 

exploration and collaboration. Students engage in peer discussions, group-based research, and iterative 

writing revisions, reflecting constructivist principles that emphasize learning through experience and 

social interaction [27], [28]. 

These findings support prior research indicating that academic writing skills develop most 

effectively when students are actively involved in authentic writing practices rather than passive 

instruction [43]. Moreover, the study suggests that facilities serve as learning spaces that enable 

students to engage in inquiry-based and collaborative learning processes. 
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Inadequate learning facilities often reduce student motivation and satisfaction. In contrast, SMAN 

10 Surabaya illustrates that student engagement remains strong despite infrastructure limitations, 

largely due to teacher facilitation and a collaborative learning culture. This divergence suggests that 

motivation and learning quality depend not only on physical resources but also on the social and 

instructional environment that supports resource utilization. Thus, this study contributes by 

demonstrating the interplay between facilities, teacher scaffolding, and student agency in shaping 

scientific writing learning outcomes. 

E. Collaboration and Shared Responsibility in Facility Management 

Another key contribution of this study is the identification of collaborative facility management 

strategies involving teachers, students, school leadership, school committees, and the broader 

community. Facility governance at SMAN 10 Surabaya is not centralized solely at the administrative level 

but distributed across stakeholders through participatory planning, procurement support, maintenance 

involvement, and evaluation processes. 

This aligns with contemporary educational management perspectives, emphasizing shared 

leadership and community involvement as essential for sustainable school improvement [44]. 

Collaborative approaches foster ownership and accountability, ensuring that facilities remain functional 

and aligned with learning needs. Schools with strong stakeholder engagement tend to achieve better 

outcomes in resource utilization and learning quality. The present study reinforces this argument, 

showing that collaborative facility governance strengthens both infrastructure sustainability and 

student motivation. Unlike schools where facility management is often constrained by bureaucratic 

inefficiencies, SMAN 10 Surabaya demonstrates adaptive capacity through stakeholder synergy. This 

suggests that collaboration can serve as a mitigating factor against structural limitations. 

F. Continuous Evaluation and Adaptation to Technological Change 

The study also underscores the importance of periodic evaluation in facility management. SMAN 

10 Surabaya conducts regular assessments of facility effectiveness, identifies gaps, and adjusts strategies 

such as improving access schedules or enhancing digital resource subscriptions. This reflects quality 

assurance principles emphasizing continuous improvement rather than one-time provision of resources 

[29]. Sustainable educational development requires ongoing monitoring and adaptation of learning 

environments to evolving needs. The adaptive nature of facility management at SMAN 10 Surabaya is 

particularly relevant in the context of rapid technological advancement. Schools must integrate 

technology strategically to remain responsive to contemporary learning demands. The present study 

provides empirical evidence that facility management must remain dynamic, ensuring that 

infrastructure supports evolving academic literacy and scientific writing requirements. 

Conclusion 

This study explored how facility and infrastructure management supports scientific writing 

learning at SMAN 10 Surabaya. The findings reveal that educational infrastructure functions not only as 

a physical resource but also as a strategic element that shapes the quality of academic learning when 

managed systematically. Scientific writing requires critical thinking, academic literacy, and structured 
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inquiry; therefore, it depends on a supportive learning environment with accessible resources and 

effective infrastructure governance. The study shows that the school has established several 

foundational facilities, including a library, computer laboratories, internet connectivity, and digital 

learning resources. These facilities enable students to access references, draft research reports, revise 

academic work, and participate in collaborative inquiry-based learning. However, limitations such as 

restricted computer availability, outdated scientific references, and occasional digital access constraints 

indicate that infrastructure adequacy remains an ongoing challenge. An important finding is the pivotal 

role of teachers in optimizing facility utilization. Teachers extend beyond traditional instruction by 

providing scaffolding throughout the scientific writing process while integrating digital academic tools 

such as Google Scholar and Mendeley to expand students’ access to scholarly sources. At the same time, 

students actively engage in exploratory learning, peer collaboration, and iterative writing practices. 

Furthermore, infrastructure management is implemented through collaborative governance involving 

school leaders, teachers, students, and the broader community. This participatory approach strengthens 

accountability and sustainability in facility planning, procurement, maintenance, and evaluation. Overall, 

the study demonstrates that strategic infrastructure management, combined with teacher innovation 

and student engagement, plays a crucial role in strengthening academic literacy and supporting effective 

scientific writing learning. 

Limitation and Future Research  

This study provides important insights into the role of facility and infrastructure management 

in supporting scientific writing learning at SMAN 10 Surabaya; however, several limitations should be 

acknowledged. First, the research employed a qualitative case study design focused on a single school 

context. While this approach enabled in-depth exploration of facility management practices, the findings 

may not be fully generalizable to schools with different socio-economic conditions, resource availability, 

or organizational cultures. Future studies should therefore conduct multi-site comparative research to 

enhance external validity and provide broader contextual understanding. 

Second, the study relied primarily on qualitative data from interviews, observations, and 

document analysis. Although triangulation was applied to strengthen credibility, the research did not 

include quantitative indicators of learning outcomes, such as measurable improvements in students’ 

scientific writing performance or facility utilization rates. Mixed-method approaches integrating 

qualitative insights with quantitative assessments would provide a more comprehensive evaluation of 

the relationship between infrastructure management and academic outcomes. 

Third, the study focused mainly on facility availability, utilization, and collaborative governance, 

with limited examination of financial and policy factors influencing infrastructure management. Future 

research should explore budget allocation mechanisms, funding disparities, and long-term 

infrastructure planning that shape facility sustainability. 

Finally, the research was conducted within a limited timeframe and did not deeply analyze 

variations in teacher digital competence or student socio-cultural backgrounds. Longitudinal and multi-
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perspective studies are therefore recommended to better understand how infrastructure management, 

teacher capacity, and student engagement interact in supporting scientific writing development. 
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