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				School principals’ understanding of managing public-private partnerships related to information and communication technology in under-resourced public secondary schools 

				Abstract

				This study investigated principals’ perceptions of their responsibilities in managing technology infrastructure in under-resourced public secondary schools within the Tshwane West district, using a public-private partnership (PPP) approach. 2017, the Telkom Foundation initiated the ‘Connected Schools Project’ 2017, which introduced advanced tech-enabled resources and support to enhance technology-driven education in select under-resourced public secondary schools in Gauteng’s Tshwane West district. This study explores how school principals interpret their roles in managing this infrastructure and executing these responsibilities within a PPP setting. Public-private partnerships are cooperative ventures between government entities and private sector organisations designed to achieve specific goals that serve the public interest (Robertson, et al., 2012). In the education sector, PPPs involve collaboration between state institutions and private entities to undertake various initiatives to improve education. For this research, PPPs specifically refer to the collaboration between the Telkom Foundation, a private entity and four public secondary schools in Gauteng.

				This study was grounded in the interpretivist paradigm and adopted a qualitative research approach with a case study design, utilising individual interviews for data collection. The research was conducted across four under-resourced public secondary schools in the Tshwane West education district of Gauteng Province, as well as at the Telkom Foundation office complex and the Gauteng Department of Education (GDE) district office. The participants included each school’s principal, the information and communication technology (ICT) coordinator, a Telkom Foundation representative, and a GDE district official responsible for facilitating the partnership, totalling ten participants. Data analysis used an inductive approach to interpret the interview responses. The findings indicated that the principals understood their responsibilities in managing ICT infrastructure within a PPP framework. In doing so, 
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				they established effective management structures that streamlined ICT infrastructure oversight. These innovative structures offer a replicable model for principals seeking to effectively manage ICT resources in schools.

				Keywords: Public-private partnerships (PPPs), principals, under-resourced public schools, stakeholders, information and communication technology (ICT)

				Introduction

				According to Article 26 of the Universal Declaration of Human Rights (UN 1948), all nations must ensure their citizens have access to education, affirming that education is a fundamental human right. Similarly, the Education for All (EFA) project, launched in 1990 in Jomtien, Thailand, aims to provide individuals with educational opportunities that meet their essential learning needs (UNESCO, 1990). A broad coalition—including national governments, civil society organisations, and development institutions such as the World Bank and UNESCO, have worked together to advance the EFA’s goals (Bank, 2014). Additionally, the African Union’s Agenda 2063 prioritises education, with its second goal focusing on cultivating a “Well-Educated Citizenry and Skills Revolution” driven by “science, technology, and innovation” (AU, NEPAD, 2022). At the national level, South Africa’s Bill of Rights guarantees every citizen the right to basic education (RSA, 1996). This fundamental right underpins the existence of public schools, which act as the primary vehicle for the government to deliver state-funded education (Kober, 2007). 

				Public schools globally can be classified into two categories: well-resourced and under-resourced. Research highlights a significant gap between these two types of schools, particularly regarding infrastructure and access to learning materials for students and educators (Van Jaarsveld & van der Walt, 2018). Public schools with ample resources are predominantly situated in urban centres and affluent neighbourhoods, benefiting from adequate learner-teacher-support materials (LTSMs) and modern infrastructure. These schools typically feature well-stocked libraries, fully equipped computer labs, well-maintained sports facilities, proper hygiene facilities, large and well-ventilated classrooms, and favourable teacher-to-learner ratios (Robinson, 2019; Van Jaarsveld & van der Walt, 2018). In contrast, under-resourced public schools, often found in rural areas and low-income urban townships, face significant challenges. They struggle with poor academic performance, inadequate infrastructure, overcrowded classrooms, insufficient teaching resources, and the absence of essential amenities such as safe drinking water, electricity, and telecommunication facilities (Van Jaarsveld & van der Walt, 2018; Manilal, 2014). The existence of under-resourced public schools reflects the government’s struggle to fully meet its obligation to provide quality education for all citizens.

				The lack or inadequacy of ICT infrastructure is a defining characteristic of under-resourced schools globally, primarily due to the high costs associated with its implementation (Meyer & Gent, 2016). However, PPPs have played a crucial role in addressing the ‘digital divide’ between well-equipped and underprivileged public schools by facilitating the provision of ICT resources to disadvantaged institutions globally (Natia & Al-Hassan, 2015).

				Several studies have examined private sector interventions to narrow this digital gap (Van Jaarsveld & van der Walt, 2018; Natia & Al-Hassan, 2015). However, a considerable gap persists in the literature concerning ICT infrastructure management once private entities have provided it. Against this backdrop, the thesis from which this paper is extracted addressed the 
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				gap in the existing literature by analysing the management of ICT infrastructure supplied by a private entity to under-resourced public secondary schools. Rather than focusing solely on providing ICT resources, the research explored how a private telecommunications company and selected under-resourced public secondary schools in the Tshwane West district collaborated to oversee and maintain the ICT infrastructure.

				The central research question for the thesis is: How did the stakeholders in the partnership manage the ICT infrastructure in these schools? This paper examines the role of school principals as key stakeholders in the partnership, focusing on their understanding of and engagement in ICT infrastructure management. By sharing these findings, we aim to expand the existing knowledge on ICT infrastructure management in education. However, before presenting the study’s results, we will first explore the concept of ICT infrastructure management in educational settings.

				ICT infrastructure management in education

				The 2000 World Education Forum in Dakar resulted in the Dakar Framework for Action, titled Education for All: Meeting Our Collective Commitments (UNESCO, 2000). This framework outlined twelve key goals, including Goal 10, which emphasised the role of Information and Communication Technologies (ICTs) in achieving the broader UNESCO Education for All (EFA) objective (UNESCO, 2000).

				Building on these global initiatives, Africa has introduced its strategies to integrate ICT into education. One such initiative is the African Union’s (AU) Agenda 2063’s 20 key goals. Goal 2 focuses explicitly on fostering “well-educated citizens and a skills revolution underpinned by science, technology, and innovation” (AU, NEPAD, 2022:18). Agenda 2063 serves as Africa’s long-term blueprint for inclusive and sustainable socio-economic growth over 50 years.

				The New Partnership for Africa’s Development (AU, NEPAD), an AU-affiliated programme, reinforces this vision. This e-school project was launched in 2003 to equip secondary schools with ICT resources, including computers and internet connectivity within a decade to support students and educators to participate in the digital era effectively. By doing so, the project sought to modernise education across the continent, aligning it with 21st-century learning requirements (Mogeni, 2020; Nyagowa, et al., 2014).

				At the national level, South Africa’s National Department of Education’s white paper on e-Education in 2001 (RSA, 2004) laid the foundation for integrating ICT into the education system and introducing several initiatives. Among these is equipping schools with computer laboratories and ICT infrastructure. However, the distribution of ICT resources has been uneven across provinces and school districts. Wealthier provinces, such as Gauteng and the Western Cape, have led the way, while other regions have lagged due to resource constraints (Nomsa, 2022).

				The ICT revolution of the 21st century, often referred to as the Fourth Industrial Revolution, has profoundly influenced education worldwide. The integration of ICT in education has not only enhanced teaching and learning quality but also improved how students access, manage, and interpret information (Padayachee, 2017). However, the successful incorporation of ICT into education depends on the availability of functional ICT infrastructure, which is a cornerstone of 21st-century learning (Buabeng-Andoh, 2019; Hernandez, 2017; Rabah, 2015).
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				Beyond simply having access to functional ICT infrastructure, effective ICT infrastructure management is critical for its successful integration into schools. Ineffective management can create significant barriers to the process. Therefore, school leaders with a clear vision for ICT adoption must establish an efficient ICT infrastructure management framework. Given the complexity of ICT integration, careful planning and execution are essential to ensure optimal resource utilisation. A well-structured ICT management framework should involve key stakeholders, including school leadership, teachers, the school governing board, and ICT consultants (Rabah, 2015).

				Although existing literature explores various ICT infrastructure management processes in public school ICT integration (Feldman, 2020; Mihai & Nieuwenhuis, 2015), there is a notable gap in research regarding the stakeholders’ role in managing ICT infrastructure. To address this gap, our study examines how participants understood and executed their responsibilities in ICT infrastructure management within their schools, specifically from a PPP perspective.

				The theoretical framework

				This study was anchored in Edward Freeman’s 1984 Stakeholder Theory (Freeman, 2010), developed initially within corporate organisations. The theory provides a framework for understanding the engagement and interactions of stakeholders within an organisation (Mainardes, et al., 2012; Ackermann & Eden, 2011; Freeman, 2010).

				At its core, Freeman’s stakeholder theory posits that organisations are influenced by and, in turn, influence various stakeholder groups—individuals or entities with a vested interest in the organisation’s operations (Freeman, 2010). This concept aligns with the present study, as the management of ICT infrastructure by private entities and under-resourced public secondary schools is subject to the influence of multiple stakeholders within the partnership. Consequently, our research focused on how school principals’ understanding of their roles affected their approach to managing ICT infrastructure in their schools.

				Furthermore, the stakeholder theory is built upon a set of principles, some of which directly relate to the roles played by different stakeholders in the collaborative management of ICT infrastructure between the private sector and under-resourced schools. One such principle is the stakeholder agency principle, which asserts that organisational leaders act as agents responsible for representing and safeguarding stakeholders’ interests. According to this principle, a manager (or, in this case, a principal) must prioritise stakeholders’ interests to ensure the organisation’s sustainability and success (Bashin, 2020; Twinomuhwezi, 2018; Freeman, 2010).

				School principals can apply this principle by fostering a supportive environment for ICT infrastructure management, demonstrating their commitment to stakeholder interests. This proactive approach can positively influence the effective utilisation and sustainability of school ICT resources. A well-managed ICT infrastructure, in turn, facilitates successful ICT integration into teaching and learning. Against this backdrop, our study examined how principals adapted stakeholder theory principles to manage their schools’ ICT infrastructure effectively.

				Research design and methodology

				This study employed a qualitative research approach, chosen for its interpretive and naturalistic nature, allowing participants to express their views and perceptions on issues and events in depth (Yin, 2011). A case study design was also utilised, enabling multiple data collection 
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				methods to comprehensively understand ICT infrastructure management in under-resourced public secondary schools within a PPP framework (Yin, 2011).

				4.1	Study sites and participants

				The research was conducted in four under-resourced public secondary schools in the Tshwane West district of Gauteng province, all beneficiaries of the Telkom Foundation’s ICT infrastructure initiative. The Telkom Foundation and GDE district offices also served as study sites.

				Using the informal site selection method (McMillan & Schumacher, 2014), we initially obtained five schools that benefited from the ICT infrastructure. However, only four schools were included in the study, as one had been previously involved in our research. To maintain objectivity and trustworthiness, we excluded this school to prevent potential researcher bias.

				The study participants included four school principals and four ICT coordinators from the participating schools. Additionally, a GDE district official, who acted as a liaison between the schools and the Telkom Foundation, and a Telkom Foundation representative responsible for overseeing the ICT infrastructure implementation in the schools were also involved in the study.

				4.2	Sampling

				We employed purposive sampling, a qualitative research technique, to select study sites and participants. This method was chosen because the selected participants were knowledgeable and well-informed about the phenomenon under investigation, and the selected sites provided valuable insights relevant to the study (McMillan & Schumacher, 2014).

				We combined purposive and snowball sampling techniques to identify the four under-resourced public secondary schools, ensuring that the selected schools were beneficiaries of the Telkom Foundation’s ICT infrastructure initiative. The four school principals were purposively selected because their experience managing ICT infrastructure and collaborating with stakeholders in the PPP framework was central to the study.

				Additionally, we purposively selected the ICT coordinators in each of the four schools, who were directly responsible for managing the schools’ ICT infrastructure. The same sampling technique was applied to select one foundation representative responsible for overseeing ICT infrastructure in the schools and one GDE official who facilitated the partnership between the Telkom Foundation and the schools.

				This selection process involved ten participants: four school principals, four ICT coordinators, one Telkom Foundation representative, and one GDE official.

				4.3	Data collection

				This study used semi-structured individual interviews as the primary data collection method. This approach allowed us to gather insights from four school principals, four ICT coordinators from under-resourced public secondary schools, one Telkom Foundation representative, and one GDE official (Creswell & Creswell, 2018; Maree, 2016).

				The semi-structured interview format involved a predetermined open-ended question sequence, providing structure and flexibility. This approach enabled us and the participants to 
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				explore key themes without restrictions, allowing for deeper discussion and clarification when necessary (McMillan & Schumacher, 2014).

				Our decision to use this interview format was informed by our interpretivist perspective, which emphasises the importance of subjective experiences and multiple realities. Given their direct involvement, the principals, ICT coordinators, the foundation personnel, and the GDE official were the most suitable individuals to provide firsthand accounts of ICT infrastructure management in under-resourced public schools within a PPP framework. Through this process, we captured diverse perspectives and interpretations, revealing the complex realities of ICT infrastructure management in these schools.

				4.4	Data analysis

				We employed inductive data analysis to process and interpret the information collected through individual interviews. This approach involved categorising data into meaningful groups while identifying patterns and relationships (Maree, 2016). Our analysis followed an inductive reasoning approach, where we gathered and synthesised the data to derive general insights rather than testing pre-existing hypotheses (McMillan & Schumacher, 2014). This method was particularly suitable for our qualitative study, as it allowed us to remain open to new perspectives and build our findings from the data rather than imposing preconceived assumptions.

				The data analysis process followed a structured approach:

				Data collection and documentation: We primarily relied on semi-structured individual interviews as our primary data collection tool. Additionally, we thoroughly documented the study sites, participant selection process, and ethical considerations, ensuring strict adherence to confidentiality and ethical research principles.

				Data recording and organisation: Each interview was audio-recorded, supplemented with field notes, and systematically backed up. The recordings were chronologically labelled with details such as interview venue and date for efficient retrieval.

				Data transcription and thematic analysis: We transcribed the audio-recorded interviews, ensuring proper categorisation and labelling for easy identification. The transcribed data was then sorted into themes, grouping similar ideas to facilitate an in-depth thematic analysis (Maree, 2016; Creswell, 2014; McMillan & Schumacher, 2014).

				Identifying themes: Following this rigorous process, we identified emerging patterns and insights leading to a comprehensive understanding of ICT infrastructure management within the PPP framework in under-resourced public schools.

				4.5	Ethical considerations in the research

				Since human participants are central to educational research, it is imperative to protect their rights and well-being (McMillan & Schumacher, 2014). In adherence to ethical research principles and guidelines, we undertook several measures: applying for ethical clearance from the University of Pretoria’s ethics committee; seeking authorisation to conduct the study from the GDE and the Tshwane West Education District; strictly adhering to ethical protocols regarding participant safety, privacy, voluntary participation and withdrawal, informed consent, and confidentiality, as outlined by the research ethics committee; minimising risk to the participants to prevent harmed physical, psychological, or emotional harm; presenting the 
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				research findings truthfully, comprehensively and with integrity to maintain academic integrity and transparency.

				Research Findings

				5.1	Analysis of participants’ narratives

				A clear understanding of stakeholder roles in the partnership for ICT infrastructure management in under-resourced public schools is essential for the partnership’s success. Without this awareness, stakeholders may struggle to fulfil their responsibilities effectively.

				The principals described their supportive role in managing ICT infrastructure. Principal stated, “I provide Telkom with all the necessary support to ensure the project’s success. For instance, we donated a classroom to be converted into a computer lab.” Similarly, Principal B emphasised his role in balancing teaching and ICT integration: “I encourage teachers to attend Telkom training while ensuring that it does not compromise their core teaching duties.”

				Additionally, principals highlighted their engagement with teachers in utilising ICT infrastructure. Principal C mentioned, “I ensure that teachers incorporate technology into their lessons using ICT equipment.” Likewise, Principal D stated, “I motivate teachers to utilise the ICT equipment fully.”

				Moreover, the principals noted their participation in strategic management meetings with Telkom and district officials to discuss project-related issues. Principal A noted, “As principals of beneficiary schools, we meet regularly with Telkom and district officials to discuss project management and ICT equipment usage.” Principal B added, “During these meetings, we present progress reports for assessment.” Similarly, Principal D affirmed, “We meet with Telkom and district representatives to review the project’s progress.”

				These narratives showed that the principals perceived themselves as the managerial support structure for ICT infrastructure. Their responsibilities included monitoring, evaluation, progress reporting, and identifying suitable spaces for infrastructure installation. Additionally, they collaborated with stakeholders to plan and implement programs for teachers, parents, and students.

				Furthermore, the principals saw themselves as liaison officers between the foundation as an ICT provider and the teachers and learners (end-users). They facilitated teachers’ responsibilities with meeting Telkom Foundation expectations while ensuring proper ICT infrastructure utilisation. Their supportive and liaison roles also motivated other stakeholders in the partnership, potentially leading to improved school ICT infrastructure management.

				In fulfilling their roles, the principals adopted various management strategies discussed below.

				5.2	Management strategies

				Enhancing security measures

				Given the high crime rates in their communities, the principals prioritised securing the ICT infrastructure as a key management strategy. According to Principal A, they “installed security cameras and reinforced the computer lab with burglar-proofing”, while Principal B shared a similar experience: 
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				After losing over 100 computers, Telkom installed an alarm system, security cameras, and burglar-proof measures. Meanwhile, the school took responsibility for securing the premises by hiring a security company.

				Principal C added that they take full responsibility for security: 

				We employ a 24/7 security service and move computers into storage when the school closes”. Principal D’s school “outsource a security company to protect the ICT equipment around the clock.

				Establishing ICT committees

				The principals emphasised the importance of an ICT committee in managing infrastructure. “ Principal A “assigned the school’s ICT committee to oversee the management of ICT resources provided by Telkom” while Principal C explained that they had “formed a committee of teachers knowledgeable in ICT, with assigned roles such as overseeing smartboards, laptops, tablets, and connectivity”. A third principal, Principal D had “entrusted (the) ICT infrastructure management (function) to the ICT committee, led by the ICT coordinator”. 

				Principal B described how they had combined the PPP initiative with another request from the department:

				Before the Telkom project, the former Gauteng MEC for Education required us to have an ICT committee for his paperless project. We integrated the Telkom initiative into the same committee’s mandate.

				5.3	Implementing a command chain for ICT management

				Principals also structured ICT management through a command chain. Principal A describes their structured command chain: “The Telkom Foundation’s on-site ICT technician reports to the ICT coordinator, who then reports to my deputy and finally to me when necessary”. Principal C said the “ICT technician provides usage and technical support but escalates major issues to Telkom”.

				5.4	Engaging parents in ICT management

				Principal B implemented an unusual approach to involving parents in the ICT initiative, stating: “The first step I took was to brief the school governing body (SGB) about the project, ensuring parental involvement”.

				5.5	Key insights from the principals’ strategies

				The principals’ strategies indicate that they viewed themselves as the custodians of the ICT infrastructure, taking full responsibility for security. However, they learned this through experience—most schools suffered theft incidents before implementing strict security measures.

				Additionally, the principals established administrative structures by implementing a command chain for ICT usage and management, forming a functional ICT committee to oversee day-to-day operations, encouraging collaboration with Telkom, GDE, and ICT coordinators and engaging parents as secondary stakeholders to foster shared ownership of the project.
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				While all principals actively engaged with the project, the level of proactiveness varied. Some demonstrated initiative and strategic thinking, implementing innovative solutions. Others, however, took a more passive approach to ICT infrastructure management.

				Discussion 

				The principals’ perception of their roles as support aligns with the agency principle of Freeman’s stakeholder theory. According to this principle, a firm’s manager acts as an agent responsible for serving stakeholders’ interests to ensure the organisation’s sustainability (Bashin, 2020; Twinomuhwezi, 2018; Freeman, 1984). In this context, the principals fulfilled this role by fostering an environment conducive to ICT infrastructure management. This approach has the potential to positively impact ICT infrastructure management, ultimately facilitating the successful integration of technology in teaching and learning.

				Furthermore, the principals’ sense of responsibility and proactive involvement in ICT infrastructure management within the PPP framework could significantly enhance technology adoption in education. This observation aligns with the Stakeholder Theory, which posits that stakeholders are groups that either influence or are influenced by an organisation’s objectives (Freeman, 2010).

				Additionally, the study highlighted that the principals established structured management systems to streamline ICT infrastructure management. These structures included an ICT committee responsible for managing the daily ICT infrastructure. This command chain ensures the effective delivery of technical support and services for ICT equipment, and interactive platforms to facilitate engagement between key stakeholders to create a supportive ecosystem for ICT infrastructure management.

				The principals’ proactive approach to structuring ICT management aligns with Rabah’s (2015) argument that school leaders who envision successful ICT integration must establish a functional management system. By implementing these measures, the principals enhanced the efficiency of ICT infrastructure utilisation, contributing to advancing technology-driven teaching and learning.

				However, despite their supportive role, the findings revealed that principals were not the primary drivers of ICT infrastructure management in the PPP framework. Instead, ICT infrastructure management in PPPs is a shared responsibility among various stakeholders. This collective management approach may sometimes limit the principals’ authority and decision-making power over the ICT infrastructure within the partnership structure.

				Conclusions and recommendations

				This study has expanded the existing body of knowledge on ICT infrastructure management in under-resourced public secondary schools. It specifically examined the role of school principals in managing ICT infrastructure within a PPP framework and how their involvement could positively or negatively impact ICT infrastructure management.

				While previous studies have explored PPPs in ICT infrastructure provision (Feldman, 2020; Mihai & Nieuwenhuis, 2015), none have provided a detailed account of the strategies employed by school principals in managing ICT infrastructure. This study fills that gap by documenting innovative strategies developed by principals, which could serve as a model for ICT infrastructure management in similar educational settings.
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				Despite its contributions, the study has limitations. It focused only on four out of five foundation beneficiary schools in the Tshwane West district, excluding schools in other districts of South Africa that also benefited from the initiative. Consequently, the limited sample size may restrict the generalizability of the findings. Furthermore, employing a mixed-method approach —incorporating quantitative analysis — could have provided more profound insights into the measurable impact of principals’ roles on ICT infrastructure management and teaching practices.

				Section 2.23 of the White Paper on e-Education also highlights the need for a support network among various school ICT stakeholders (RSA, 2004). However, it does not provide clear guidelines on stakeholder roles and responsibilities. As a result, the principals’ involvement in ICT infrastructure management within the PPP was essentially ad hoc and not guided by any formal policy. This gap underscores the need for policy refinement, and the management structures developed by the principals in this study could serve as a reference for future policy development on ICT integration in education.

				Insights from the study indicate the importance of policymakers incorporating effective ICT management policies and strategies for ICT integration in schools; relooking the guidelines for all PPP stakeholder roles, including revising the white paper on e-Education; establishing a broader research scope including studying larger sample sizes in multiple districts to enhance the generalisability of findings and combining qualitative and quantitative research methods for a more comprehensive understanding of the impact of ICT infrastructure management on teaching and learning outcomes.
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