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Abstract

This theoretical literature review examines the pivotal role of Information Communication
Technology (ICT) as a driving force in evidence-based decision-making within educational
administration. It highlights ICT's transformative potential to enhance teaching methodologies,
streamline administrative operations, and foster data-driven cultures. By analyzing scholarly sources,
the paper underscores the significance of ICT competence among education administrators, which
encompasses the technical and analytical skills needed to interpret complex data sets and implement
effective strategies. Furthermore, it emphasizes how ICT facilitates access to real-time data, promotes
transparency, and improves student outcomes through personalized instruction. The review identifies
critical factors influencing ICT integration and its effectiveness, including infrastructure, user capacity,
and organizational culture. The paper concludes with recommendations for strengthening ICT's role in
enhancing Evidence-Based Decision-Making (EBDM) in education.
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Introduction explores the multifaceted role of ICT in

In  the ever-evolving landscape of empowering education administrators to make

educational administration, the integration of well-informed decisions grounded in empirical

ICT stands as a pivotal force, reshaping evidence, ultimately fostering improvements in

.. . . educational outcomes and institutional
decision-making processes and heralding a new

era of evidence-based practices. ICT effectiveness.

encompasses a broad spectrum of technological Conceptual Framework

tools and resources, including computer According to Marsh & Farrell, Evidence-

hardware,  software applications, digital Based Decision Making refers to the systematic

communication networks, and the internet, all . . .. .
use of empirical data to guide decisions in

of which can be strategically leveraged to education [22]. Information and

enhance the efficiency and effectiveness of L
Communication Technology encompasses a
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divide through the development of a

. ] knowledge, skills, and attitudes required for
knowledge-based society [26]. This paper
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effective use of ICT in decision-making
processes. It involves not only technical
proficiency but also the ability to critically
evaluate and interpret data to make well-
informed decisions.

This conceptual framework posits that ICT
serves as a critical enabler for evidence-based
decision-making in educational administration.
Effective implementation of ICT tools and the
cultivation of ICT competence among
education administrators are essential for
harnessing the full potential of data-driven
decision-making. The integration of ICT can
help streamline administrative processes,
automate routine tasks, and provide real-time
access to comprehensive data, allowing
administrators to make more informed and
strategic decisions. Furthermore, the ability to
analyze and interpret complex data sets can lead
to the identification of trends, patterns, and
insights that can inform policy development
and resource allocation [11]. By fostering ICT
competence among education administrators,
institutions can cultivate a culture of data-
driven decision-making, where policies and
practices are grounded in robust evidence and a
commitment to continuous improvement.

ICT and Data Availability

ICT significantly enhances data availability
by streamlining data collection and storage.
Platforms like School
Information Systems facilitate real-time data

Management

entry and retrieval, which are crucial for
responsive decision making [10]. Studies also
highlight the value of ICT in consolidating
disparate data sources for comprehensive
analysis [19]. The application of big data
analytics and data mining techniques enables
administrators to identify patterns, trends, and
anomalies that would otherwise remain hidden
within the data deluge. The integration of ICT
into educational administration streamlines
administrative processes by automating tasks
such as student enrolment, attendance tracking,
and grade management, thereby freeing up

administrators' time to focus on strategic
decision-making and policy development.

The use of ICT tools in educational
institutions enables them to manage wvast
amounts of student and staff information,
including records of student accounts,
performance, progression, staff mobility, and
performance [28]. This information can cover a
wide range of data, such as demographics,
enrolment, discipline, learning data like
assessment and achievement data, teacher
evaluations, and curriculum effectiveness data.
Consolidating and managing this data through
ICT systems provides a more comprehensive
view of the educational system's inputs,
resources, governance, operations, and results.

Effective utilization of ICT tools can greatly
improve the efficiency and accuracy of data
collection processes, ensuring that decision-
makers have access to reliable and up-to-date
information to support their decision-making
[20]. The availability of real-time data and the
ability to analyse complex data sets can
empower education administrators to make
more informed and strategic decisions that
drive continuous improvement in educational
outcomes. Furthermore, data mining techniques
can be employed to extract useful information
and trends from existing data, which can be
used to inform the decision-making process.

ICT Competence and Decision-Making
Synergies

A critical element in harnessing the power of
ICT for evidence-based decision-making lies in
ensuring that education administrators possess
the requisite ICT competence. Administrators
need to be adept at utilizing a variety of digital
tools and platforms to collect, analyze, and
interpret data relevant to their decision-making
responsibilities [34]. The convergence of
technology and pedagogy is paramount to
teachers' beliefs about teaching and learning
with ICT. Access to resources, software and
hardware quality, ease of wuse, change
incentives, support and collegiality in schools,



school and national policies, commitment to
professional learning, and formal computer
training backgrounds all influence teachers'
decisions to use ICT in the classroom [27].
Furthermore, ICT competence extends
beyond mere technical proficiency; it
encompasses the ability to critically evaluate
the quality and reliability of digital information
sources. This involves discerning credible
research findings from unsubstantiated claims,
identifying potential biases in data sets, and
applying appropriate statistical techniques to
extract meaningful insights. In addition, digital
competencies involve the proficient and
discerning use of electronic media for
professional, recreational, and communicative
purposes and the aptitude to do a task with
proficiency and effectiveness [7]. Effective
integration of technology hinges upon teachers'
attitudes, beliefs, knowledge, and skills
concerning ICT. Administrators must therefore
be well-equipped to conduct comprehensive
evaluations of ICT interventions, meticulously
assessing their impact on student learning
outcomes through rigorous data analysis and
statistical modeling. By nurturing ICT
competence among education administrators,
institutions can cultivate a culture of data-
driven decision-making, where policies and
practices are informed by robust evidence and a
commitment to continuous improvement [27].

Leveraging ICT for Smarter School
Leadership

The advent of ICT has ushered in an era of
unprecedented access to educational data,
presenting both opportunities and challenges
for education administrators. Specifically, ICT
implementation allows educational
environments to be transformed into spaces
where students develop diverse skills through
research  and  problem-solving  using
technology-based  resources.  Data-driven
decision-making involves the systematic
collection, analysis, and interpretation of data to

inform strategic decisions related to curriculum

development, resource allocation, and
performance management [9]. However, the
mere availability of data does not guarantee
effective decision-making. It is crucial that
administrators possess the necessary skills and
knowledge to extract meaningful insights from
complex data sets and translate them into
actionable strategies [24].

Fortunately, digital teaching introduces more
data management capabilities, potentially
fostering greater transparency and better
decision-making processes for teaching and
academic improvement [14]. Data visualization
techniques, such as dashboards and
infographics, can play a pivotal role in
presenting complex information in an
accessible and intuitive format, enabling
administrators to quickly identify trends,
patterns, and anomalies that may warrant
further investigation. Moreover, administrators
must be vigilant in addressing potential biases
and limitations in the data, ensuring that
decisions are based on a comprehensive and
unbiased understanding of the educational
landscape [35]. Data-driven decision-making
has a substantial positive impact on student
outcomes, with a synthesized effect size of 1.17
[3]. Data empowers administrators and
educators to tailor instruction to meet the
specific needs of individual students, resulting
in significant gains in academic performance
and overall student achievement [22].

ICT-supported formative evaluation offers
decision-makers indispensable insights for
iterative program enhancement, enabling
precise diagnostic assessments and facilitating
continuous performance oversight through the
utilization of real-time data analytics. By
analyzing data on student performance and
teacher effectiveness, leaders can identify
effective instructional strategies and areas
where additional support may be needed [11].
Data-driven approaches promote transparency
and engagement with teachers, parents, and the
wider community, creating opportunities for
collaboration and collective problem-solving



[11]. It is essential for educational
establishments to employ diverse data sources,
including standardized evaluations, attendance
records, and surveys, to gain insight into
student needs and institutional effectiveness

[3].
Digital Pathways to Smarter Decisions

The literature consistently underscores the
transformative role of information and ICT and
evidence-based information in enhancing
educational decision-making. ICT enables
education administrators to monitor and
evaluate learning outcomes more effectively,
providing key insights into what is learned, how
it is learned, and where and when learning
occurs [25]. When properly harnessed, ICT-
supported tools offer standardized methods for
collecting and analyzing data, thereby
supporting more informed decisions and
stronger accountability [30]. The use of data to
inform decision-making has become a central
component of educational improvement
initiatives across the globe [13].

ICT also improves management systems,
particularly in schools with established data-
gathering procedures [34] Educators’ ability to
use technology effectively in pedagogy is
becoming a cornerstone of modern teaching
methodologies, reshaping the learning
experience [28].

The Infrastructure of Influence—
Leadership and Systems

Educational systems and leadership
structures play a pivotal role in supporting data-
informed decision-making. Farrell's study of
six secondary schools revealed how contextual
factors—such  as  financial  resources,
organizational structures, and regulatory
environments—either enable or hinder data-use
efforts in schools [22]. However, many school
systems remain focused on data collection and
entry rather than meaningful analysis and

application [4].

Similarly, Sutherland's four-year study in
Title I schools [31] emphasized the importance
of cultivating a culture of data use. Sutherland
found that successful reform relies on
collaboration between schools, districts, and
state entities, as well as strong internal
motivation to use data for continuous
improvement.

To fully realize the potential of ICT and

evidence-based  information, educational
leaders must  prioritize professional
development initiatives that equip

administrators with the necessary data literacy
skills. Educational leaders must champion a
shift towards a data-driven culture, where
evidence is valued and used to inform decision-
making at all levels of the organization.

Building a Data-Driven Culture in
Schools

Educational leaders are being urged to adopt
data-driven instructional models that include
stages such as data reflection, program design,
feedback, and

alignment [17, 18]. However, despite the

formative instructional
growing emphasis on data use, practical
implementation remains inconsistent.

Jimerson’s work identifies eight major
challenges to wusing data in education,
emphasizing that even when data is available,
schools struggle with turning it into actionable
insights [31, 15] adds that the promise of data
use comes hand-in-hand with complexity,
requiring thoughtful integration into school
culture and routines.

The presence of ICT alone does not
guarantee its effective use. A culture that
supports data use is critical. Professional
development and leadership support are key to
fostering this culture [15]. Educators must also
possess the requisite skills and confidence to
engage with data meaningfully [21]. To foster
data-informed educational districts, it is
essential to address several organizational
factors: cultivating shared understandings of
data interpretation and application, providing



professional learning opportunities focused on
effective data utilization, and strategically
implementing robust computer data systems.

The Human Element - Training, Beliefs
and Barriers

One consistent theme across the literature is
the need for professional development.
Research by Abrams et al. shows that targeted
training programs can enhance teachers’ data
literacy, collaborative practices, and efficacy
[1]. However, many programs lack clarity and
focus, diminishing their impact.

Freitas & Spangenberg [13], applying the
Technological Pedagogical Content Knowledge
(TPACK) framework, found that while teachers
often have strong content and pedagogical
knowledge, their technology-related expertise
lags behind. Barriers such as time constraints,
inadequate infrastructure, ineffective training,
and leadership weaknesses were identified as
significant obstacles to ICT integration. These
issues are examined through a review of
research in the past decade, emphasizing that
teachers' beliefs about and capacity for data use
are often not connected within the literature or
in practice, but they are the heart of the
connection between data and instructional
change [8]. Teachers' capacity to use data and
their beliefs about data use are shaped within
their professional communities, in training
sessions, and in their interactions with coaches,
consultants, and principals.

Leading the Digital Charge -The Role of
Principals and Policy

Leadership commitment is frequently cited
as a determining factor in successful ICT
integration. Mingaine’s study in Kenya
highlights that school leaders who actively
support ICT adoption—through budgeting,
advocacy, and integration into daily
management—significantly improve
implementation outcomes [23]. It is imperative
that principals are prepared to support and
promote technology adoption among teachers

and students. Principals also play a pivotal role
in shaping a data-driven culture within their
schools.

Effective leadership is essential in fostering
a collaborative environment where data-driven
decision-making is prioritized, rather than
resisted. Principals need to champion the use of
evidence to make strategic decisions regarding
school improvement, resource allocation, and
instructional practices [18].

Policy also has a critical role in shaping ICT
integration in education. Policies must focus on
incentivizing evidence-based practices and
creating accountability measures that genuinely
reflect educational outcomes [29]. Educational
leaders and policymakers are encouraged to
implement comprehensive training programs
that focus on applied statistics, data
interpretation, and the ethical implications of
data use.

The findings urge leaders to stop relying
solely on external aid and to take ownership by
prioritizing ICT initiatives within their
institutions.  This  includes not only
infrastructure but also ongoing professional
development and digital policy support. It’s
increasingly clear that technology leadership is
not just about providing tools but about
fostering a culture of innovation and continuous
improvement.

Tools of the Trade — ICT for Monitoring
and Management

ICT systems such as student management
software, digital surveys, and online
assessments powered by ICT technologies are
reshaping how schools collect and use data [6,
33]. Data analytics platforms allow educators to
identify patterns and gaps in student outcomes,
helping them tailor instruction and policy more
effectively to meet individual learner needs
[33].

The Malaysian government has
implemented numerous initiatives to boost ICT
adoption in education, requiring schools to
integrate technology into administrative tasks,



teaching, and learning [32]. This signifies the
growing recognition of the potential for ICT to
transform  educational management and
decision-making.

School Management Information Systems
can also support school managers in handling
complex tasks like resource allocation, strategic
planning, and monitoring. Through the
comprehensive analysis of information from
these integrated MIS systems, administrators
can gain actionable insights, thereby enhancing
their decision-making capabilities. The use of
ICT systems has been shown to improve
communication, streamline administrative
processes, and enhance overall organisational
effectiveness, ultimately leading to improved
educational outcomes [28].

Roadblocks on the Digital Highway

One of the primary barriers to effective ICT
integration in evidence-based decision making
is insufficient infrastructure. Many educational
institutions, particularly in rural or under-
resourced areas, lack reliable access to the
internet, modern devices, and stable electricity.
This  digital divide creates unequal
opportunities for leveraging ICT tools for data-
driven practices [16]. Without the foundational
infrastructure, the implementation of data
collection systems, cloud-based analytics, or
real-time monitoring  tools  becomes
impractical, thereby limiting the use of
technology for informed decision-making.

Another major challenge is limited digital
literacy among educators and administrators.
While technology may be available, many
stakeholders do not possess the necessary skills
to use ICT tools effectively. This skills gap
inhibits the interpretation of data, utilization of
management  information  systems, and
engagement with analytics platforms. As
Abrams et al. noted [1], capacity building is
essential for fostering confidence and
competence in data use. Training programs are
often sporadic, inadequately tailored, or
inaccessible, leading to underutilization of

available technology and poor decision
outcomes.

Resistance to change and organizational
culture also represent formidable roadblocks.
Introducing ICT systems often requires changes
to established workflows and hierarchies,
which can provoke uncertainty and skepticism
among staff. Cultural norms that prioritize
intuition or tradition over data can hinder the
acceptance of evidence-based approaches [16].
In such environments, ICT tools are either
resisted or used in a superficial manner,
preventing them from becoming integral
components of decision-making processes.

Moreover, data interoperability and
integration issues continue to obstruct seamless
ICT-enabled decision making. Educational
institutions frequently use disparate systems
that do not communicate well with one another,
making it difficult to consolidate and analyze
data holistically [9]. The lack of standardized
data formats and protocols means that crucial
information remains siloed, diminishing the
potential insights that could be gained from a
unified dataset. This fragmentation reduces the
timeliness and accuracy of decisions made
based on available data.

Finally, policy and governance limitations
can stall progress on the digital highway. In
many regions, policies around data privacy, ICT
procurement, and digital innovation are
outdated or inconsistently applied. As Avila et
al. point out [5], the absence of clear
frameworks and accountability mechanisms
can lead to ad hoc implementation of ICT
initiatives, undermining sustainability and
scalability.

Without a supportive policy environment,
even the most sophisticated technological tools
may fail to translate into meaningful
educational improvement.

Toward a Data-Empowered Future

The available literature paints a clear picture.
ICT is not merely a tool, but rather a catalyst for
change in educational leadership and



management. The integration of digital
technologies enables smarter decision-making,
fosters accountability, and supports a more
adaptive and responsive educational system.
Administrators can  drive = meaningful
improvements in teaching, learning, and overall
school effectiveness by strategically leveraging
ICT and  prioritizing
information. This, however, requires strong
leadership, supportive policies, and an
unwavering commitment to building a data-

evidence-based

driven culture within educational institutions
[28, 32].

School Management Information Systems
have now become pivotal in modern education,
streamlining administrative tasks, enhancing
communication, and supporting data-driven
decision-making [12]. These systems facilitate
efficient data processing, leading to quicker and
more informed decisions, thus strengthening
the connection between effective information
management and educational advancement.
The future of educational administration lies in
embracing and mastering the transformative
potential of ICT and data analytics.

However, achieving these outcomes requires
more than just infrastructure—it calls for a shift
in mindset, leadership prioritization, strategic
investment in teacher training, and a culture that
values data as a tool for growth and equity.

Conclusion

ICT plays a vital role in transforming
educational administration through evidence-
based decision-making. By  equipping
administrators and educators with digital
competencies and fostering a data-driven
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