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Abstract

This study examined the ICT-related management practices of school heads and the ICT
competencies of teachers in the Dupax Del Sur District and proposed an innovative ICT program
to strengthen digital education practices. Anchored on Fayol’s Management Theory and the
Technological Pedagogical Content Knowledge (T-PACK) Theory, the study employed a
quantitative descriptive-correlational design. It involved 63 teachers and 11 school heads from
three selected secondary schools through total enumeration. Two structured questionnaires were
used to assess school heads” ICT-related management practices in planning, organizing, staffing,
directing, and controlling and teachers’ ICT competencies in technological operations, social and
ethical considerations, pedagogical integration, and professional development. The findings
showed that ICT-related management practices were rated Very Generally Effective across all
management functions. Teachers and school heads demonstrated Experienced to Expert levels of
ICT competencies, although gaps remained in cybersecurity, digital assessment, multimedia
editing, troubleshooting, ethical ICT use, stakeholder communication, research, and advanced
technology integration. Significant differences were found between teachers” and school heads’
assessments of both ICT management practices and ICT competencies, with school heads
consistently providing higher ratings. A significant positive relationship was also established
between ICT management practices and teachers’ ICT competencies, with all correlation
coefficients exceeding 0.50 and controlling showing the strongest relationship with pedagogical
competencies (r = 0.712). Based on the findings, Project CELSO was proposed to strengthen ICT
leadership, digital proficiency, professional development, collaboration, and sustainable
technology integration. The study recommends strengthened leadership development, improved
infrastructure, accessible digital resources, targeted professional development, mentorship,
participatory leadership, and transparent communication. The study supports SDG 4: Quality
Education, SDG 9: Industry, Innovation and Infrastructure, and SDG 16: Peace, Justice and Strong
Institutions by promoting effective digital instruction, ICT infrastructure and innovation, and
stronger institutional governance. Its sustainability impact lies in strengthening educational,
institutional, and technological sustainability through continuous ICT capacity-building, effective
resource management, ethical technology use, and sustained digital transformation in schools.
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1. Introduction

The integration of Information and Communication Technology (ICT) has become a fundamental
component of modern education, requiring both teachers and school administrators to develop
competencies that support effective instruction, administration, and the cultivation of 21st-century
skills. ICT integration depends not only on technical knowledge but also on pedagogical, managerial,
and institutional support. In this context, school heads play a critical role in strengthening teachers” ICT
competencies through effective ICT-related management practices, infrastructure support, policy
direction, and sustained professional development. This study focuses on the ICT management
practices of school heads and the ICT competencies of teachers in the Dupax Del Sur District, with the
aim of identifying gaps and proposing an innovative ICT program that can strengthen digital education
practices.

The inclusion of ICT is an essential part of contemporary educational processes because teachers and
principals must acquire ICT competencies to deliver instruction that fosters 21st-century skills. ICT
integration requires technical expertise, pedagogical capacity, and managerial competence to ensure
that digital tools are used meaningfully in teaching and school administration. School administrators
play a pivotal role in enhancing teachers’ ICT capabilities, particularly in the use of e-learning tools (Al-
Ruwaished, 2022). Their responsibilities extend beyond training provision to the creation of supportive
environments and the establishment of infrastructure necessary for effective e-learning. The role of
school administrators has also evolved as digital competencies increasingly shape organizational
leadership and management. Saensai and Koomkaew (2023) emphasized that administrators are now
expected to use digital tools to improve management processes, achieve educational goals, and ensure
compliance with legal and technological standards. Thus, ICT integration is closely connected to school
leadership, professional development, technological readiness, and institutional sustainability.

Studies show that ICT can improve teaching, learning, and administrative processes when supported
by adequate competence, leadership, and infrastructure. Makri et al. (2021) highlighted the
effectiveness of digital escape rooms as innovative pedagogical tools that enhance engagement and
learning outcomes. Sutrisno et al. (2023) examined ICT-based teacher administration systems in
Indonesia and emphasized their value in curriculum and teacher development. Elisa et al. (2023) found
high ICT competence among science and physics teachers, especially younger noncivil servant teachers,
and recommended continuous professional development to sustain high standards. Ashraf et al. (2022)
emphasized the role of ICT-integrated curriculum content and teaching strategies in strengthening ICT
competencies, while Kumar & Sri (2023) identified locality, education level, and computer training as
factors influencing the ICT skills of female student teachers in India. Other studies focused on training
and professional preparation for ICT use. Training programs for young network administrators were
found to enhance practical skills in network management and device installation, preparing learners
for professional environments (Meilantika & Salamudin, 2021). Vilppola et al. (2022) emphasized the
importance of ICT competencies among vocational teacher trainees in Finland, particularly in creating
digital learning materials and assessment tools. Li (2022) discussed pandemic-related teaching
challenges and advocated for blended learning models and digital literacy training. During the COVID-
19 pandemic, Diizgiin (2022) found that school administrators had high technological leadership self-
efficacy despite less favorable views on distance education, indicating the need for stronger integration
of technology into educational practice. Related studies also identify persistent barriers to ICT use.
Keitany et al. (2023) found that unstable internet connections and inadequate teacher training limited
ICT access and use in special schools for learners with visual impairments in Kenya, even when head
teachers were supportive. ICT has been recognized as necessary for efficient administration, although
its effective use continues to develop (Galani & Pierrakeas, 2023). Yalley (2022) reported that Ghanaian
pre-tertiary school administrators were satisfied with hardware access but dissatisfied with software
and internet resources. Bore and Gudura (2023) identified insufficient computers, unstable power
supply, and computer illiteracy among teachers as barriers in Ethiopia. Olowonefa (2022) noted
inadequate ICT facilities and unstable internet services in Abuja, Nigeria, while David et al. (2019)
emphasized the low implementation of ICT in human resource administration in Kenyan public
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secondary schools. Abraham and Bariyaa (2020) also highlighted the lack of ICT facilities and training
among principals in Rivers State. Suryanto et al. (2022) further showed that ICT anxiety and
smartphone addiction significantly affected productivity and stress among lecturers.

Globally, studies indicate that ICT integration is shaped by teacher competence, leadership support,
infrastructure, training, and policy implementation. While ICT has been widely recognized as useful
for instruction and administration, barriers such as limited devices, unstable internet, inadequate
training, and weak implementation frameworks remain common across educational settings. In the
Philippine context, research reveals both positive outcomes and continuing challenges in ICT
integration. Gerona and Bautista (2022) found high levels of ICT skills and e-supervision among school
heads, which positively correlated with teacher development in distance learning. Lambot and Yango
(2023) found strong correlations between school heads’ technology leadership skills and teachers'
techno-pedagogical competence. Damayon et al. (2022) reported that criminology students at Saint
Mary's University in Bayombong, Nueva Vizcaya were generally satisfied with online teaching
methods and support, although they experienced moderate problems related to gadgets and internet
connectivity. Other Philippine studies highlight the need for continued capacity building. Batan et al.
(2022) found that most teachers in a state university possessed basic competencies in technology
operations, data management, internet resources, and office productivity tools, but further training was
recommended. Beltran (2022) emphasized the need for comprehensive training programs. Bazer et al.
(2019) revealed that teachers’ perceptions toward ICT integration were significantly related to their ICT
competencies, although challenges in resource availability and training persisted. Gamboa and
Gamboa (2020) also recommended enhanced ICT training to address identified gaps. Brasilefio and
Bidad (2021) found gaps in infrastructure and resources despite positive attitudes toward ICT. Similar
issues involving inadequate infrastructure, restricted resource access, and insufficient training were
identified by Gerona and Bautista (2022) and Villanueva et al. (2021). While some teachers demonstrate
strong ICT skills, others continue to lag because of limited training opportunities and limited access to
technology.

This study is anchored on Fayol's management theory and the T-PACK Theory. Fayol's management
theory, introduced by Henri Fayol in 1916, provides a structured view of organizational management
through the functions of planning, organizing, commanding, coordinating, and controlling. Planning
involves setting objectives and identifying actions to achieve them. Organizing refers to arranging
human and material resources, defining responsibilities, and establishing authority and
communication systems. Commanding or leading involves directing and motivating personnel to
achieve institutional goals. Coordinating ensures that organizational activities work together
harmoniously, while controlling involves monitoring performance, evaluating progress, and taking
corrective action when necessary. The T-PACK Theory, or Technological Pedagogical Content
Knowledge, explains the integration of technology in education by emphasizing the balanced
interaction of technological knowledge, pedagogical knowledge, and content knowledge. It supports
the idea that teachers must know not only how to use ICT tools but also how to apply them effectively
within specific teaching methods and subject content. Through T-PACK, educators are guided in using
technology to support meaningful and high-quality instruction. The conceptual framework of the study
identifies ICT management practices and teachers’ ICT competencies as the main variables. ICT-related
management practices of school heads include planning, organizing, staffing, directing, and
controlling. Strategic planning aligns school goals with teaching practices and resource allocation, as
noted by Hallinger and Murphy (2018). Clear organizational structures promote communication and
collaboration among staff, as emphasized by Bush (2020). Effective staffing supports teacher retention
and student achievement, according to Darling-Hammond et al. (2019). Directing involves leadership,
communication, motivation, and collaboration, with transformational leadership linked to teacher
satisfaction and student performance (Leithwood et al.,, 2020). Controlling requires evaluation and
accountability mechanisms that support continuous improvement in school management (Robinson &
Gray, 2019). Teachers” ICT competencies include technological, pedagogical, social and ethical, and
professional skills. Technological skills refer to the ability to use ICT tools and software for digital
education. Vuorikari et al. (2022) emphasized the need for teachers’ technical expertise and continuous
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professional development, while Brown and Smith (2021) argued that teachers must be capable of using
multimedia tools, learning management systems, and collaborative platforms. Pedagogical skills
involve integrating ICT into teaching approaches to create interactive and engaging learning
experiences. Koh et al. (2021) emphasized that ICT integration requires transformation in teaching
methods, while Williams and Anderson (2024) highlighted the importance of technology-supported
lessons in developing creativity, critical thinking, and problem-solving skills. Social and ethical skills
involve responsible and equitable technology use, including privacy, security, digital citizenship,
intellectual property, inclusivity, and fairness (Thompson and Johnson, 2022; Miller and Clark, 2023).
Professional skills involve continuous development, reflection, collaboration, communication, and
classroom management, which help teachers adapt to new technologies and improve practice (Carter
and Roberts, 2023; Harrison and Brown, 2022).

The literature shows several gaps in ICT integration. First, there is a competency gap, as many
educators are interested in digital learning but lack continuous and structured training to sustain ICT
skills. Second, the infrastructure gap remains evident because unequal access to hardware, software,
and internet connectivity limits effective technology adoption. Third, the leadership and policy gap
affects implementation because the absence of clear institutional frameworks results in inconsistent ICT
strategies and fragmented digital learning practices. Fourth, the implementation framework gap shows
that ICT policies are often difficult to translate into practical classroom applications. Fifth, the
professional development gap threatens long-term ICT adoption because training programs may not
provide adaptive and sustained support. Sixth, the context-specific ICT application gap suggests that
ICT strategies often fail to address the localized needs of specific institutions. Seventh, long-term impact
assessment remains limited because most studies focus on short-term benefits rather than sustained
outcomes. Finally, the interdisciplinary approach gap indicates the need to connect ICT with
pedagogical innovation, curriculum development, and creative instructional strategies. This study
responds to these gaps by examining the ICT-related management practices of school heads and the
ICT competencies of teachers in the Dupax Del Sur District. It is driven by observed challenges
involving inconsistent ICT integration, inadequate professional development, limited leadership
support, and restricted access to resources. Specifically, the study seeks to determine the extent of
effectiveness of school heads’ ICT-related management practices in terms of planning, organizing,
staffing, directing, and controlling; assess teachers” ICT competencies in terms of technological, social
and ethical, pedagogical, and professional skills; determine differences between the assessments of
teachers and school heads; examine the relationship between ICT competencies and ICT management
practices; and propose an innovative ICT program to improve ICT competencies and school
management practices.

This study is aligned with SDG 4 - Quality Education because it focuses on improving ICT-supported
teaching, teacher competencies, and school management practices that can strengthen learning
delivery. By examining how teachers develop technological, pedagogical, social and ethical, and
professional ICT skills, the study supports the goal of improving inclusive and effective education in
the digital age. The study also relates to SDG 9 - Industry, Innovation and Infrastructure because it
addresses the need for ICT infrastructure, digital tools, innovation, and institutional systems that
support technology integration in schools. Since the study identifies gaps in hardware, software,
connectivity, policy implementation, and professional development, it contributes to discussions on
strengthening educational innovation and digital infrastructure. The study may also support SDG 16 -
Peace, Justice, and Strong Institutions within the context of institutional governance because it
examines school heads” management practices, policy direction, accountability, and compliance in ICT
implementation. Stronger ICT governance can support more organized, transparent, and sustainable
school-based digital transformation.

The study contributes to educational sustainability by focusing on teachers’ ICT competencies and the
management practices needed to sustain effective technology-supported instruction. Strengthening
teachers’ technological, pedagogical, social and ethical, and professional skills can help schools
maintain relevant and adaptive teaching practices in a changing digital environment. The study also
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supports institutional sustainability by examining how school heads plan, organize, staff, direct, and
control ICT-related practices. Effective management can help schools establish clearer systems, better
resource allocation, stronger professional development, and more consistent implementation of ICT
programs. These elements are necessary for maintaining long-term improvements in school operations
and instructional delivery. In terms of technological and digital sustainability, the study highlights the
importance of continuous training, infrastructure readiness, ethical technology use, and practical ICT
implementation frameworks. By proposing an innovative ICT program based on the findings, the study
seeks to provide a structured approach that can improve both teachers” ICT competencies and school
management practices in the Dupax Del Sur District. Through this multidisciplinary focus, the study
contributes to more sustainable digital education, stronger institutional leadership, and improved
support for teachers and learners.

2. Material and methods

2.1 Research Design

The study employed a quantitative descriptive-correlational design to assess the extent of effectiveness
of ICT-related management practices among school heads and the ICT competencies of teachers. The
descriptive component examined the current state of ICT competencies and management practices
through descriptive statistics such as mean, standard deviation, and frequency distribution. These
measures summarized the levels of technological, pedagogical, professional, and ethical ICT skills, as
well as existing digital practices and management approaches. The comparative component
determined whether significant differences existed between the assessment levels of teachers and
school heads regarding ICT competencies and ICT-related management practices. The correlational
component examined the relationship between teachers” ICT competencies and the extent of ICT-
related management practices of school heads. Pearson’s r was used to determine the strength and
direction of the association between the variables. The design was non-manipulative, allowing the
variables to be examined as they naturally occurred without experimental intervention.

2.2 Locale of the Study

The study was conducted in the Dupax Del Sur District under the Department of Education (DepEd)
Nueva Vizcaya Division. The district is characterized by its historical and cultural background and
includes diverse ethnolinguistic groups such as Isinays, Ilocanos, Ifugaos, and Bugkalots (Ilongots).
This diversity shaped the educational environment, including pedagogical approaches, leadership
styles, and the integration of technology in schools. The study focused on three secondary institutions:
Carolotan National High School, Dupax Del Sur National High School, and Ganao National High
School. These schools were purposively selected because of their distinct institutional contexts,
technological resources, and approaches to ICT implementation. Although the schools differed in size,
infrastructure, and digital readiness, they collectively represented the challenges and opportunities
related to ICT management in secondary education within the district.

2.3 Respondents of the Study

The respondents of the study were teachers and school heads from the three selected secondary schools
in Dupax Del Sur District. The study involved 63 teachers and 11 school heads, for a total of 74
respondents. Carolotan National High School had 11 teachers and 1 school head, Dupax Del Sur
National High School had 38 teachers and 7 school heads, and Ganao National High School had 14
teachers and 3 school heads. These respondents provided data on ICT competencies, ICT-related
management practices, and related school-based experiences.

2.4 Sample and Sampling Procedure

The study used total enumeration to gather comprehensive data from the identified respondents. This
approach minimized sampling error and allowed the study to capture the perspectives of all available
teachers and school heads from the selected secondary schools. The schools were purposively selected
based on their institutional characteristics, technological resources, and ICT implementation practices.
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This sampling procedure supported the study’s aim of examining ICT management and teacher
competencies within varied school contexts in Dupax Del Sur District.

2.5 Research Instrument

Two structured questionnaires were used to collect data from school heads and teachers. The first
instrument was a revised management questionnaire adapted from the Holy Trinity College of General
Santos City, Graduate Studies. It was revised to align with contemporary educational leadership
standards and to include ICT-based strategies within core administrative functions. The management
questionnaire assessed five domains: planning, organizing, staffing, directing, and controlling.
Planning focused on administrators’” use of ICT in formulating policies, improvement plans, data
analysis, real-time tracking, and stakeholder collaboration. Organizing examined the use of technology
in virtual meetings, resource allocation, and project management. Staffing assessed digital approaches
to professional development, teacher engagement, and instructional support. Directing focused on ICT-
based communication, curriculum management, digital mentoring, interactive tools, and virtual
collaboration. Controlling assessed data-driven decision-making through performance analytics,
feedback mechanisms, and compliance-tracking tools. The questionnaire underwent content validation
by experts, including a district supervisor, a school head, and two master teachers. A pilot test involving
thirty school heads was conducted to determine internal consistency and reliability using Cronbach’s
alpha. A value of 0.70 or higher confirmed strong reliability and indicated that the items effectively
measured the intended constructs. Responses were evaluated using a five-point Likert scale, with
classifications ranging from not effective to very generally effective. The second instrument was the
adapted National ICT Competency Standards questionnaire, which assessed teachers’ ICT
competencies in four domains: technological operations, social and ethical considerations, pedagogical
integration, and professional development. It was adapted from the National ICT Competency
Standards for Teachers (UNESCO Institute for Statistics, 2018) and evaluated teachers’ readiness for
technology integration in education. Technological operations covered computer troubleshooting,
productivity tools, internet use, and digital file management. Social and ethical considerations focused
on responsible technology use, intellectual property rights, ethical practices, and classroom safety.
Pedagogical integration examined the use of ICT to develop critical thinking, integrate multimedia,
support collaboration, assess students, and communicate with stakeholders. Professional development
assessed engagement with emerging technologies, reflection on ICT for innovation, and collaboration
with peers. Teachers” ICT competency levels were categorized through a four-point nominal rating
scale consisting of novice, intermediate, experienced, and expert levels.

2.6 Data Gathering Procedure

Structured questionnaires were administered to teachers and school heads to collect quantitative data
on ICT competencies, ICT-related management practices, and related factors. The questionnaires
gathered information on demographic details, ICT proficiency, ICT integration in teaching and
management, perceived challenges, and support needs. Before administration, the questionnaires
underwent validation to ensure clarity, reliability, and relevance to the study objectives. A pilot test
was conducted with a small group of respondents to refine the items and address possible ambiguities.
The final questionnaires were distributed in paper-based format, depending on respondent
accessibility and preference. Participants were given a set timeframe to complete the survey to ensure
adequate responses while minimizing disruption to regular school activities. Confidentiality and
anonymity were maintained throughout the process to encourage honest and accurate responses.

2.7 Data Analysis Techniques

The mean was used to analyze the ICT competencies and management practices of teachers and school
heads by computing average scores for the variables. The F-test was used to compare the variances of
two or more groups and determine whether they came from populations with equal variances. Pearson-
r was used to examine the relationship between ICT competencies and the management practices of
teachers and school heads.

2.8 Ethical Considerations
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Ethical principles were strictly observed throughout the administration of the questionnaires to
safeguard the rights and well-being of the respondents. An informed consent form was provided to
ensure that participants understood the study’s purpose, procedures, potential risks, and benefits.
Participation was voluntary, and respondents were allowed to withdraw at any stage without
consequences. Confidentiality and privacy were maintained by replacing real names with coded
identifiers, and all data were securely stored with restricted access. Measures were implemented to
minimize risks, and appropriate support resources were made available when necessary. If deception
was required, it was exercised with caution and ethical responsibility, and participants were promptly
debriefed afterward. Ethical approval was obtained from the relevant authorities before the study
commenced. Cultural sensitivity was also observed by recognizing participants’ diverse backgrounds
and adapting research methods accordingly, with guidance from cultural advisors when necessary.

3. Results and Discussion

3.1 Effectiveness of ICT-Related Management Practices of School Heads
3.1.1 Planning

The findings showed that ICT-related planning practices were rated Very Generally Effective, with an
overall mean of 4.57. The highest-rated indicator was the development of school policies and
procedures aligned with the school’s vision while incorporating ICT tools, with a mean of 4.66.
Meanwhile, the lower-rated indicators were the use of ICT tools for data-driven decision-making and
the development of decision-making policies through ICT platforms, both with a mean of 4.50. These
results indicate that ICT is strongly used in school planning, although further improvement is needed
in using technology for data analysis and policy formulation. The result supports Fayol's view that
planning is the foundation of effective management because it guides organizing, staffing, directing,
and controlling. ICT-based planning strengthens school governance by helping administrators align
policies with institutional goals. However, the lower ratings in data-driven decision-making indicate
the need for stronger digital literacy and better use of ICT in scientific planning. This is supported by
Ghavifekr and Rosdy (2019), Leithwood et al. (2020), and Hennessy et al. (2018), who emphasized that
limited training and infrastructure hinder full ICT adoption in planning. Alenezi (2020), Li and Yu
(2022), Alharthi (2021), and Tondeur et al. (2017) further stressed the importance of strategic integration,
institutional capacity, technological proficiency, and continuous professional development in
strengthening ICT-based planning.

3.1.2 Organizing

ICT-related organizing practices were rated Very Generally Effective, with an overall mean of 4.52. The
highest-rated indicator was the maintenance of campus facilities through ICT-based maintenance
management systems, with a mean of 4.62. This shows that digital tools are effectively used for
monitoring, tracking, and managing school facilities. The lowest-rated indicator was ICT-driven
financial management, with a mean of 4.45, suggesting that while ICT supports budgeting and resource
allocation, some challenges remain in maximizing financial management tools. The result affirms the
role of ICT in improving administrative workflow, collaboration, and resource organization. Jayakody
& Kodituwakku (2019) and Buabeng-Andoh (2022) emphasized that ICT enhances operational
efficiency and school organization. However, the lower result in financial management suggests
possible issues in access, training, and institutional support, as noted by Manisalidis et al. (2019). In
relation to Fayol’s organizing function, ICT helps structure resources and improve efficiency, but the
gap in financial management reflects the need for better control systems and corrective measures. From
the TPACK perspective, stronger technological competence is needed to maximize ICT tools for school
organization and resource planning (Mishra & Koehler, 2006; Buabeng-Andoh, 2022).

3.1.3 Staffing
ICT-related staffing practices were rated Very Generally Effective, with an overall mean of 4.46. The
highest-rated indicators were the allocation of adequate resources to teachers through ICT platforms
and the encouragement of teachers’ performance through ICT-based recognition, rewards, and
continuous feedback, both with a mean of 4.53. The lowest-rated indicator was engagement with the
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local community and teachers through ICT-enabled outreach programs and virtual meetings, with a
mean of 4.30. These findings show that ICT is useful in supporting teachers and professional
development, but digital community engagement remains less developed. The result reflects Fayol’s
staffing function, which emphasizes the development and support of human resources for
organizational effectiveness. ICT strengthens staffing by improving resource distribution, teacher
motivation, communication, and professional learning. However, the weaker result in community
engagement suggests challenges in digital access, awareness, and stakeholder participation. Ghavifekr
& Rosdy (2019), Anderson & Dexter (2019), and Hennessy et al. (2018) support the need for ICT-based
support, digital literacy, and stakeholder engagement. From the TPACK perspective, teachers and
school heads need stronger technological and pedagogical knowledge to use ICT effectively for
outreach and collaboration (Mishra & Koehler, 2006). Strengthening virtual engagement, ICT literacy,
and equitable access can help optimize ICT-driven staffing practices (Selwyn, 2011).

3.1.4 Directing

ICT-related directing practices were rated Very Generally Effective, with an overall mean of 4.47. The
highest-rated indicator was staying informed on instructional trends through ICT, with a mean of 4.48.
This indicates that educators use digital tools for professional growth and instructional updates. The
lowest-rated indicator was demonstrating instructional practices through ICT, with a mean of 4.36,
showing that some challenges remain in applying digital tools directly in lesson delivery. The result is
consistent with Fayol’s commanding or directing function, which focuses on guiding, motivating, and
supporting personnel toward institutional goals. ICT helps school heads communicate instructional
directions, support classroom improvement, and provide teaching information. However, the lower
result in demonstrating instructional practices suggests the need for stronger training, infrastructure,
and teacher support. Leithwood et al. (2020) emphasized that ICT-integrated leadership improves
teacher engagement and instructional quality, while Ghavifekr and Rosdy (2019) and Hennessy et al.
(2018) identified technical limitations, varying ICT proficiency, and inadequate training as barriers. The
TPACK framework further supports the need to strengthen technological and pedagogical knowledge
for effective ICT-based instructional leadership.

3.1.5 Controlling

ICT-related controlling practices were rated Very Generally Effective, with an overall mean of 4.45. The
highest-rated indicator was tracking and evaluating school improvement initiatives using ICT-based
tools, with a mean of 4.55. This shows that schools effectively use technology to monitor progress, assess
outcomes, and guide improvements. The lowest-rated indicator was assessing the impact of
professional development on teaching quality through ICT-enabled tools, with a mean of 4.35,
indicating a need to improve digital systems for teacher evaluation and post-training assessment. The
result supports Fayol’s controlling function, which emphasizes performance monitoring, evaluation,
feedback, and corrective action. ICT strengthens institutional monitoring and compliance, but the lower
result in evaluating professional development shows that teacher assessment frameworks need further
improvement. Leithwood et al. (2020) emphasized the value of digital tools in school leadership and
performance monitoring. Ghavifekr and Rosdy (2019) and Hennessy et al. (2018) further noted that
ICT-based evaluation requires clear frameworks, stakeholder acceptance, feedback systems, and well-
defined criteria. Schools therefore need stronger digital evaluation systems, post-training assessments,
data analytics, and feedback mechanisms to improve teacher development and instructional quality.

3.2 Level of Teachers’ ICT Competencies
3.2.1 Technological Competencies

Teachers and school heads demonstrated competence in technological ICT skills. Basic computer
operation, troubleshooting, and maintenance obtained an overall mean of 3.55, indicating an Expert
level. Office and teaching productivity tools received an overall mean of 3.60, also indicating an Expert
level. Internet and network applications obtained an overall mean of 3.39, categorized as Experienced,
while information and data management received an overall mean of 3.38, also categorized as
Experienced. The strongest areas included identifying computer hardware components, enhancing
slide presentations through multimedia, downloading and installing applications, and searching and

International Journal of Sustainable and Integrated Studies

https://graspepress.com/ijsis | ISSN: 3155-6361 126



https://graspepress.com/ijsis

collecting information while acknowledging sources. Lower areas included cybersecurity protection,
browser configuration, spreadsheet computations, and the use of search engines, directories, and
digital publishing tools. These findings show that educators have a solid foundation in ICT use, but
advanced technological skills still need development. The gaps in cybersecurity, troubleshooting,
spreadsheet use, browser configuration, and data management suggest the need for continuous ICT
training. Alenezi (2021), Ghavifekr and Rosdy (2019), Hennessy et al. (2018), Tomte et al. (2015),
Leithwood et al. (2020), Koehler et al. (2014), Yuen et al. (2022), and Al-Karaki and Al-Debei (2021)
emphasized the importance of cybersecurity awareness, technical confidence, troubleshooting skills,
and structured ICT training. The findings also support Tondeur et al. (2017), Voogt et al. (2018), Blau
and Shamir-Inbal (2020), Kirkwood and Price (2018), Ertmer and Ottenbreit-Leftwich (2020), Chai et al.
(2019), Hughes et al. (2020), llomaki et al. (2016), Claro et al. (2018), Fu (2020), Tondeur et al. (2020),
Howard et al. (2021), Redecker (2017), Falloon (2020), Tondeur et al. (2019), Instefjord and Munthe
(2021), Hatlevik and Christophersen (2018), Krumsvik et al. (2020), and Petko et al. (2022), who stressed
the need for digital literacy, data management competence, productivity tool training, and professional
development in ICT.

3.2.2 Social and Ethical Competencies

Teachers and school heads demonstrated competence in social and ethical ICT skills. Legal practices in
technology use obtained an overall mean of 3.40, categorized as Experienced. Ethical use of technology
obtained an overall mean of 3.43, also categorized as Experienced. Planning, modeling, and promoting
a safe and supportive technology-enhanced learning environment obtained an overall mean of 3.54,
categorized as Expert. Equitable access to technology obtained an overall mean of 3.41, categorized as
Experienced. The strongest areas included acknowledging sources, proper handling of computer
devices and applications, and implementing rules on proper computer use. Lower areas included
distinguishing intellectual property rights, detecting plagiarism, advocating against piracy, accurately
reporting software and hardware malfunctions, and minimizing the effects of the digital divide. The
findings suggest that educators are aware of legal, ethical, and inclusive ICT practices, but they still
need stronger training in intellectual property rights, plagiarism detection, anti-piracy advocacy,
troubleshooting, and digital equity. Aesaert et al. (2017), Yadav et al. (2019), Koehler and Mishra (2020),
Angeli et al. (2018), Plomp et al. (2021), Gudmundsdottir and Hatlevik (2018), Instefjord and Munthe
(2021), Petko et al. (2022), Aesaert et al. (2015), Selwyn (2016), Tondeur et al. (2017), Buchanan et al.
(2016), Petko et al. (2020), Selwyn (2019), Kimmons and Veletsianos (2018), Ertmer and Ottenbreit-
Leftwich (2020), Howard et al. (2021), Beaunoyer et al. (2020), Crompton et al. (2021), and Flanagan and
Shoftner (2022) support the need for structured training in digital ethics, responsible technology use,
privacy, access, cyber etiquette, troubleshooting, and inclusive ICT integration. These results also align
with Fayol’s controlling function because ethical ICT use requires compliance monitoring, clear rules,
and corrective support, while the TPACK framework emphasizes the integration of technological,
pedagogical, and ethical competence in digital learning environments.

3.2.3 Pedagogical Competencies
Teachers and school heads demonstrated competence in pedagogical ICT skills. Applying technology
to develop students’ higher-order thinking skills and creativity obtained an overall mean of 3.52,
categorized as Expert. Locating, analyzing, and communicating information using various media
received the highest result in this domain, with an overall mean of 3.65, categorized as Expert. Using
technology to support student interaction, cooperative learning, and peer instruction obtained an
overall mean of 3.42, categorized as Experienced. Evaluating ICT integration in the teaching-learning
process obtained an overall mean of 3.47, categorized as Experienced. Using technology to collect and
communicate information with students, colleagues, parents, and others obtained an overall mean of
3.38, categorized as Experienced. Applying technology to facilitate diverse assessment and evaluation
strategies also obtained an overall mean of 3.38, categorized as Experienced. These findings show
strength in multimedia use and instructional integration, but they also reveal areas for improvement in
online assessments, database wuse, stakeholder communication, student-centered multimedia
production, and data-based instructional improvement. The findings indicate that educators can use
ICT for instruction, collaboration, communication, and assessment, but more support is needed for
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deeper pedagogical integration. Koehler and Mishra (2018), Scherer et al. (2019), Tondeur et al. (2017),
Chai et al. (2020), Kostons et al. (2018), and Voogt et al. (2018) emphasized that ICT integration must
support learner-centered instruction, creativity, collaboration, and higher-order thinking. Mayer’s
(2019), Schmid et al. (2021), Zheng et al. (2020) and Chai et al. (2019) further explained that multimedia
learning becomes effective when learners are guided to analyze, synthesize, and communicate
information. Hrastinski (2019), Bernard et al. (2020), and Castafieda and Selwyn (2018) highlighted the
role of synchronous and asynchronous tools in interaction and cooperative learning, while Redecker
and Johannessen (2019), Timmis et al. (2019), Ifenthaler and Yau (2020), Kimmons and Veletsianos
(2020), Barrett-Greenly and Wong (2019), Taddei and Budhai (2017), Petko et al. (2022), Drossel et al.
(2017), Kirkwood and Price (2018), and Luik et al. (2018) stressed the need for training in digital
assessment, communication platforms, data literacy, and stakeholder engagement. The results reflect
Fayol’s planning, organizing, coordinating, and controlling functions and support the TPACK
framework’s emphasis on combining technological, pedagogical, and content knowledge.

3.2.4 Professional Competencies

Teachers and school heads demonstrated competence in professional ICT skills. Proactively engaging
in exploring and learning new and emerging technologies obtained an overall mean of 3.34, categorized
as Experienced. Continuously evaluating and reflecting on the use of technology for professional
development and innovation obtained an overall mean of 3.46, also categorized as Experienced. Sharing
experiences, collaborating with peers, and advancing the use of technology in education obtained an
overall mean of 3.33, categorized as Experienced. The strongest areas included identifying educational
sites and portals, participating in online tutorials and forums, and sharing instructional materials
through digital platforms. The lower areas included reviewing educational software, conducting
classroom-based technology research, and publishing formal or informal research on ICT in education.
These findings show that educators are engaged in professional ICT development, but they need
stronger support in research, reflection, innovation, and scholarly dissemination. Trust and Prestridge
(2020), Chai et al. (2019), Philipsen et al. (2019), and Olofson et al. (2016) emphasized the importance of
professional learning communities, institutional support, reflective practice, and experimentation with
new technologies. Hobbs (2020), Ertmer and Ottenbreit-Leftwich (2019), Kimmons and Veletsianos
(2018), and Trust et al. (2016) further stressed that professional growth requires active reflection, peer
feedback, and connected learning networks. Davis and Fullan (2020), Hennessy et al. (2018), Voogt et
al. (2018), Luik et al. (2018), and Trust and Prestridge (2021) also noted that collaboration, research
documentation, publication support, and recognition systems can strengthen professional ICT practice.
These findings align with Fayol’s planning, organizing, coordinating, and controlling functions and
with the TPACK framework’s view that professional competence requires the integration of
technology, pedagogy, content knowledge, and reflective practice.

3.3 Differences Between Teachers’ and School Heads’ Assessments
3.3.1 ICT Management Practices

The findings revealed significant differences between teachers’ and school heads’ assessments of ICT
management practices across planning, organizing, staffing, directing, and controlling. School heads
consistently gave higher ratings than teachers. In planning, teachers rated the practice at 4.23 while
school heads rated it at 4.90, with a t-value of 13.386 and a p-value of 0.0000. In organizing, teachers
rated it at 4.20 while school heads rated it at 4.83, with a t-value of 7.606 and a p-value of 0.0000. In
staffing, teachers rated it at 4.16 while school heads rated it at 4.76, with a t-value of 7.777 and a p-value
of 0.0000. In directing, teachers rated it at 4.26 while school heads rated it at 4.60, with a t-value of 6.812
and a p-value of 0.0000. In controlling, teachers rated it at 4.26 while school heads rated it at 4.64, with
a t-value of 6.142 and a p-value of 0.0000. The null hypothesis was rejected in all areas. The difference
in assessment suggests that school heads view ICT management practices more positively because of
their administrative roles, leadership training, and broader decision-making responsibilities. Teachers,
however, experience ICT integration more directly in classroom practice and may therefore recognize
practical challenges that administrators may overlook. Fayol’s management principles explain this
disparity because managerial roles provide a wider view of planning and decision-making (Fayol,
1949). However, the lower ratings from teachers point to the need for better coordination between
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leadership decisions and classroom implementation. The T-PACK framework also explains the gap
because school heads may possess stronger technological knowledge for administration, while teachers
need ICT strategies that are more closely aligned with pedagogy (Mishra & Koehler, 2006). Redecker
and Johannessen (2019) and Timmis et al. (2019) emphasized that leadership-driven ICT initiatives
should consider teacher experiences and continuous feedback to ensure effective implementation.

3.3.2 ICT Competencies

The findings also revealed significant differences between teachers” and school heads” assessments of
ICT competencies across technological, social and ethical, pedagogical, and professional domains.
School heads consistently rated themselves as Expert, while teachers were categorized as Experienced.
In technological competencies, teachers obtained a mean of 3.30 while school heads obtained 3.73, with
a t-value of 12.5237 and a p-value of 0.0000. In social and ethical competencies, teachers obtained 3.27
while school heads obtained 3.63, with a t-value of 10.6855 and a p-value of 0.0000. In pedagogical
competencies, teachers obtained 3.28 while school heads obtained 3.67, with a t-value of 8.8387 and a
p-value of 0.0000. In professional competencies, teachers obtained 3.24 while school heads obtained
3.51, with a t-value of 5.8714 and a p-value of 0.0000. The null hypothesis was rejected in all domains.
The difference suggests that school heads may have greater ICT competence because their
administrative roles require regular engagement with digital systems, leadership training, monitoring,
and institutional planning. Teachers, on the other hand, primarily apply ICT in instruction and may
need more support in advanced digital tools and leadership-related ICT functions. Fayol’s staffing and
controlling functions explain the importance of personnel development and continuous performance
monitoring in addressing competency gaps. The T-PACK framework also shows that teachers need
stronger support in technological, pedagogical, and content knowledge integration. Valle et al. (2024),
Fullan (2021), and Timmis et al. (2019) support the need for structured professional development,
mentorship, participatory leadership, and alignment between administrative and instructional
perspectives to improve ICT competencies.

3.4 Relationship Between ICT Management Practices and Teachers’ ICT Competencies

The findings showed a statistically significant and positive relationship between school heads” ICT
management practices and teachers’ ICT competencies. All correlation coefficients exceeded 0.50, and
all p-values were 0.000, indicating significant relationships across all domains. Controlling showed the
strongest correlation with teachers’ pedagogical competencies, with a coefficient of 0.712. Staffing also
showed a strong relationship with pedagogical competencies, with a coefficient of 0.669. Other strong
associations were observed between controlling and professional competencies, with a coefficient of
0.656, and organizing and pedagogical competencies, also with a coefficient of 0.656. These results
indicate that effective ICT management practices are associated with stronger teacher ICT
competencies. The findings suggest that leadership, monitoring, staffing, planning, and organizing are
important in developing teachers’ technological, social, pedagogical, and professional ICT skills.
Afshari et al. (2009) found that school leadership influences teachers’” ICT integration through planning
and professional development, while Schrum and Levin (2015) emphasized the role of organizing and
directing ICT initiatives. Tondeur et al. (2017) and Boulton et al. (2020) similarly stressed that school-
level planning, inclusive leadership, coaching, and teacher involvement improve ICT proficiency.
However, Bingimlas (2018) cautioned that leadership support alone is not enough without teacher
motivation, self-efficacy, confidence, and openness to change. From Fayol's theory, the strong
correlations highlight the importance of controlling, staffing, planning, and organizing in digital
competency development. From the TPACK perspective, the result supports the need to balance
leadership-driven ICT strategies with teacher-driven innovation, as emphasized by Voogt et al. (2018).

3.5 Proposed Innovative ICT Program Based on the Findings

The study proposed Project CELSO, or Collaborative Enhancement of Leadership and Skills in Online
Technologies for Effective ICT Integration, as a strategic intervention to strengthen the digital capacity
of school heads and teachers in the secondary schools of Dupax del Sur District, Nueva Vizcaya. The
program responds to the findings that ICT management practices of school heads are significantly
related to teachers’” ICT competencies across technological, social, pedagogical, and professional
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domains. It also addresses identified challenges, including gaps in cybersecurity, multimedia editing,
instructional technology integration, ethical ICT use, communication, support mechanisms, and
differences between teachers’ and school heads’ perceptions of ICT leadership effectiveness. Project
CELSO is designed as a structured, inclusive, and sustainable ICT capacity-building program. It aims
to strengthen school heads’ leadership competencies in strategic planning, organizational management,
and operational efficiency while improving teachers’ digital proficiency in cybersecurity, multimedia
content creation, digital assessment, troubleshooting, and ethical ICT use. The program includes
customized workshops, mentorship, hands-on training, participatory leadership, and collaborative
planning, implementation, and evaluation of ICT initiatives. It will be implemented from July 2025 to
June 2026, beginning with a needs assessment, followed by the development and delivery of a tailored
training curriculum. Monitoring and evaluation will track progress and impact, while sustainability
planning will support long-term improvements through digital infrastructure support, continuous
teacher training, leadership capacity-building, and a centralized digital repository for collaboration.
Through this program, the study envisions future-ready secondary schools where technology supports
innovation, engagement, and excellence in education.

4. Conclusion & Recommendations

The study concludes that ICT plays a significant role in school leadership and teacher competency
development, particularly in strengthening management functions and supporting technological,
ethical, pedagogical, and professional practices. School heads generally perceived ICT leadership as
highly effective because of their administrative roles and continuous development, while teachers
experienced challenges in implementation due to gaps in digital literacy, infrastructure, training,
cybersecurity, multimedia editing, instructional integration, and ethical ICT use. The difference in
perceptions between school heads and teachers highlights the need for collaborative leadership,
transparent communication, and aligned professional development. The strong relationship between
ICT management practices and teacher competencies further emphasizes the importance of structured,
inclusive, and sustained leadership support for digital transformation in education.

It is recommended that schools strengthen ICT integration through leadership development, improved
infrastructure, accessible digital resources, and targeted teacher support. School heads may be
provided with enhanced ICT training to improve their digital literacy and strategic management skills
in planning, organizing, staffing, directing, and controlling school operations. Teachers should also
receive comprehensive professional development and mentorship in cybersecurity, multimedia
editing, troubleshooting, ethical ICT use, digital assessment, instructional strategies, and student
engagement. Participatory leadership and transparent communication should be promoted to reduce
perception gaps between school heads and teachers and to encourage shared responsibility for ICT
implementation. Reinforcing leadership training and supporting teacher-led ICT initiatives may help
foster a cohesive, future-ready, and digitally proficient educational environment.

5. Compliance with ethical standards

Ethical principles were strictly observed throughout the administration of the questionnaires to
safeguard the rights, privacy, and well-being of the respondents. Confidentiality was maintained by
using coded identifiers instead of real names, and all data were securely stored with restricted access.
Measures were also implemented to minimize potential risks, and appropriate support resources were
made available when necessary. If deception was required, it was exercised with caution and ethical
responsibility, and participants were promptly debriefed afterward. Cultural sensitivity was observed
by recognizing the diverse backgrounds of the participants and adapting the research methods
accordingly, with guidance from cultural advisors when necessary.
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