
Copyright: © 2024 Skordialos. This is an open access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, and

reproduction in any medium, provided the original source is cited.

European Journal of Education and Pedagogy
Vol 5 | Issue 2 | March 2024
ISSN 2736-4534

REVIEW

Empowering Mathematics Education in Greek
Primary Schools: Bridging the Divide through ICT
Integration and Interactive Boards for Enhanced

Teacher ICT Literacy

Emmanouil Skordialos *

ABSTRACT

This article advocates for a tech-enriched teaching approach using
Information and Communication Technologies (ICT) and interactive
boards to enhance students’ understanding and problem-solving skills.
Overcoming challenges requires systematic planning, progressive policies,
dedicated funds, and regular teacher training. The essay also discusses
the benefits and limitations of ICT, the key principles of interactive
whiteboard application in pedagogy, and the dynamic challenges faced by
Greek elementary schools in redesigning mathematics pedagogy with ICT.
It proposes blending modern technologies with traditional instructions,
emphasizing the need for continuous teacher development and a positive
attitude toward technology. The way forward involves leveraging Optical
Character Recognition (OCR) systems and interactive boards, necessitating
strategic planning, training programs, and infrastructure investment for a
tech-enriched teaching future in Greek primary schools.
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1. Introduction

Embarking on a transformative journey, this text
critically examines the prevailing landscape of mathe-
matics education in Greek primary schools. Traditionally
anchored in memorization techniques and procedural
learning, Greece’s approach to math instruction has been
deeply rooted in numerical competency, problem-solving
abilities, and formulaic understanding. This traditional
paradigm, while providing a structured foundation, often
sidelines the crucial aspect of conceptual comprehen-
sion, contributing to a somewhat rigid pedagogical
environment.

As a nation with a centralized education system, Greek
primary schools adhere strictly to nationally predeter-
mined mathematics curricula, leaving minimal room for
pedagogical innovation and dialogue. However, in the face
of a rapidly evolving world dominated by technology
and digitalization, the imperative to redefine mathemat-
ics pedagogy becomes increasingly apparent. This text
explores the integration of Information and Commu-
nication Technologies (ICT) and interactive boards as

potential solutions to enhance learning outcomes, making
the educational process more interactive and engaging.

The narrative acknowledges recent efforts to introduce
technological tools in Greek mathematics classrooms yet
sheds light on the myriad challenges faced in this endeavor.
Limited funds, inadequate technical training for teach-
ers, reluctance to replace traditional teaching methods,
and a dearth of quality and affordable digital learning
tools emerge as pressing issues confronting Greek primary
schools.

Recognizing the necessity to provide students with a
robust foundation in mathematics, the text advocates for a
revolutionary shift in mathematics pedagogy. By introduc-
ing technology, particularly ICT and interactive boards,
the aim is to cultivate a tech-enriched teaching competence
that could potentially elevate students’ understanding of
complex mathematical concepts, enhance problem-solving
skills, and improve overall academic performance.

Despite prevailing challenges and resistance to change,
the text underscores the possibility of overcoming these
hurdles through systematic planning, progressive policies,
dedicated funds for digital education, and regular teacher
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training. It emphasizes the urgent need to break free from
traditional pedagogical hierarchies and adopt a more flex-
ible, student-centered approach that harnesses the power
of modern technology.

The subsequent sections delve into the exploration
of the benefits and limitations of ICT, the key princi-
ples of interactive whiteboard application in pedagogy,
dynamic challenges and roadblocks faced in redesigning
mathematics pedagogy with ICT, and the potential of
blending modern technologies with traditional instruc-
tions for mathematics teaching. The journey concludes by
envisioning a way forward, proposing the integration of
Optical Character Recognition (OCR) systems and inter-
active boards to enhance pedagogical competence in Greek
primary schools.

Through this comprehensive analysis, the text aims to
contribute to the ongoing discourse on the future of mathe-
matics education in Greece, presenting insights, challenges,
and potential solutions that could pave the way for a tech-
enriched, globally competitive pedagogical landscape.

2. Greece’s Approach to Mathematics Education

In Greek primary education, math instruction tradi-
tionally revolved around memorization techniques and
practice problems (Gagatsis & Shiakalli, 2004). The main
focus has been on numerical competency, problem-solving
abilities, procedures, and formulas. Often, less emphasis
is given to the conceptual understanding of mathematical
concepts, reflecting a rather rigid pedagogical paradigm.
As a country with a centralized education system, the
mathematics curricula in Greece are nationally predeter-
mined and strictly adhered to by teachers. Consequently,
there is a lack of pedagogical dialogue and innovation in
mathematics classrooms across the country. However, in
the contemporary world where technology and digitaliza-
tion permeate every aspect of life, it becomes imperative
to redefine the pedagogical approach in mathematics
education, incorporating technological solutions that can
enhance learning outcomes while making the learning
process interactive and engaging (Bokhove & Drijvers,
2010). In recent years, efforts have been made to introduce
technological tools in Greece’s mathematics classrooms,
but this process has not been without challenges. Limited
funds, lack of technical training for teachers, apprehen-
sions about replacing traditional teaching techniques, and
lack of access to quality and affordable digital learning
tools are some of the pressing issues that Greek primary
schools face in this regard.

To give students a strong foundation in mathematics,
it is essential to revolutionize mathematics pedagogy in
Greek primary schools. Introducing technology in mathe-
matics teaching, such as Information and Communication
Technologies (ICT) and interactive boards, could help cul-
tivate a tech-enriched teaching competence and potentially
enhance students’ understanding of complex mathematical
concepts, their problem-solving skills, and their overall
academic performance (Cheung & Slavin, 2013).

Despite the prevalent challenges and the resistance to
change, these hurdles could be overcome with systematic
planning, progressive policies, dedicated funds for digital

education, and regular training for teachers. There is a
dire need to break free from the traditional and conven-
tional pedagogical hierarchies and embrace a more flexible
and student-centered approach that leverages modern
technology.

2.1. Exploring the Benefits and Limitations of ICT

Information and Communication Technology (ICT) has
been recognized as a powerful tool that can transform
education. One of the many benefits that ICT offers in
education is the provision of an engaging platform for
learning. Through the use of ICT, teaching is no longer
confined to conventional ways but utilizes interactive
software and multimedia presentation to better engage stu-
dents (Livingstone, 2012). ICT not only enhances learning
processes but also allows for easier access to vast resources
and information.

Furthermore, ICT encourages a collaborative learning
environment. The use of ICT presents opportunities for
students to collaborate on projects or assignments even
outside the classroom setting, fostering teamwork and
cooperative learning (Higgins et al., 2012). Moreover, ICT
allows for personalized learning as it can cater to different
learning styles and needs.

However, the integration of ICT in education comes with
a constellation of limitations. One significant challenge is
the issue of the digital divide–not all students have equal
access to technology, leaving some students at a disadvan-
tage (Selwyn, 2011).

Moreover, bracing up for ICT incorporation demands
substantial investment, both in technology infrastructure
and the training of teachers. Technology can be costly,
and some schools may struggle with funding. Teachers’
technological competence also presents another hurdle,
as not all teachers may be skilled in utilizing technology
efficiently in their lessons (Ertmer et al., 2012).

There’s also the risk of over-reliance on technology,
which may lead to teaching becoming impersonal, with the
human element being lost. Ensuring a balanced approach
that melds ICT use with traditional instructional methods
may help mitigate this issue.

In essence, whilst ICT delivers a nexus of beneficial
prospects in education, it is essential to navigate and
address the accompanying challenges to harness its full
potential.

2.2. The Key Principles of Interactive Whiteboard Appli-
cation in Pedagogy

Interactive whiteboards (IWBs) have presented a new
frontier in education, particularly in mathematics peda-
gogy. Moyer et al. (2002) point out that with their vibrant
visual effects and capability to present and manipulate
graphics, IWBs offer profound potential in mathematics
teaching, facilitating an interactive, engaging, and hands-
on learning experience. This aligns with the Constructivist
theory that emphasizes knowledge construction through
active involvement (Piaget, 1970).

One essential principle underlying IWB use in peda-
gogy is its ability to foster interactivity. In the context of
mathematics pedagogy, IWBs can facilitate lively discus-
sions and problem-solving sessions, enabling the teacher
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to illustrate abstract mathematical concepts with diagrams,
charts, and multimedia resources more effectively. This
feature promotes student-teacher and peer interactions,
driving classroom engagement and comprehension (Gillen
et al., 2007).

Another core principle is adaptability. According to
Higgins et al. (2007), IWBs can be integrated into diverse
teaching styles and learning situations. With this flexibil-
ity, teachers can tailor their instructional approach–either
teacher-centric, student-focused, individualized learning,
or a blend thereof–to meet diverse student needs and
learning styles.

Furthermore, the principle of immediate feedback is
paramount in IWB use. Smith et al. (2006) underscore that
IWBs support instant marking and correction of students’
work, helping uncover misconceptions and enhancing
mathematics understanding.

In Greece, there is much potential for IWBs in math-
ematics pedagogy. By understanding these key principles,
Greek primary schools can navigate the effective imple-
mentation of IWBs in their curriculum, thus promoting
tech-enriched teaching competence.

3. The Dynamic Challenges and Roadblocks

Making strides to redesign Mathematics Pedagogy with
ICT in Greek elementary schools surprisingly presents a
myriad of challenges.

Institutional challenges are derived from the broader
educational setup, including policy, funding, and infras-
tructure. The Greek educational system has lagged in terms
of infrastructure, seen most evidently in the lack of neces-
sary hardware and software. Schools usually don’t have a
sufficient number of up-to-date computers, and interactive
whiteboards tend to be few and far between. The lack
of well-established ICT policies guiding the use of these
technologies is another contributing factor.

Personal challenges, conversely, hinge on the teachers
themselves. Many teachers reported a lack of competence
in using ICT tools (Georgouli et al., 2008). It seems
this group of teachers encounters considerable difficulties
due to the fast-paced development of technology and the
subsequent inability to keep up. Notably, they reported
a lack of meaningful training to use these technologies
effectively for educational purposes. The situation is more
challenging in rural areas where access to these digital tools
by the teachers outside the school is limited.

Interestingly, teachers’ attitudes towards the integration
of ICT also pose considerable challenges. Apathy and
negative dispositions towards technological change have
been noticed among some teachers. They view technology
as a distractor rather than a tool designed to enhance
learning and, therefore, resist its inclusion in their teaching
practices.

However, these barriers should not become permanent
stumbling blocks to the desired digital revolution in Math-
ematics Pedagogy (Skordialos & Baralis, 2018).

3.1. Blending Modern Technologies with Traditional
Instructions for Mathematics Teaching

The integration of Information and Communication
Technology (ICT) into education, especially in teach-
ing Mathematics in primary schools, presents unexplored
potential (Sang et al., 2010). For Greece, a necessary trend
would be to find the perfect blend between the traditional
approach used in pedagogy and advanced technological
means. This attempts to create a balance by leveraging the
best practices from both ends of the spectrum.

ICT tools like Online Computer Resources, Interactive
Whiteboards, and certain math-specific apps lay the foun-
dation for an enriched tech-based approach to teaching
mathematics. They are not replacements but enhancers
that can be used to supplement conventional teaching
methods, bolster students’ understanding, and increase
teacher-student interactions. These elements, keenly inte-
grated into traditional settings, have the potential to create
more collaborative and student-focused learning environ-
ments.

Concerning the practical execution, matching the use of
digital tools with specific learning objectives is vital. For
instance, utilizing interactive boards to display and manip-
ulate geometric shapes can facilitate the understanding of
complex concepts. On a similar note, teachers can take
advantage of online applications to provide students with
reinforcing activities, assessments, or even feed-forward to
aid their learning process (Kim et al., 2011).

However, there is also a requirement for continuous
development in terms of teachers’ tech proficiency. Con-
tinuous professional development initiatives can play an
enormous role in fostering teachers’ competence and con-
fidence to incorporate these tools as part of their regular
teaching strategies (Polly et al., 2010).

Lastly, it’s equally important to promote a positive atti-
tude towards the use of technology, both in educators and
learners. Greek primary schools can work towards creating
a conducive atmosphere that encourages the exploration,
adaptation, and acceptance of novel methods in teaching
mathematics (Skordialos & Baralis, 2017).

3.2. Way Forward: OCR, Interactive Boards, and Peda-
gogy Enhancement

Advancements in Information and Communications
Technology (ICT) have considerably expanded the scope of
innovative teaching strategies. The future of Greek primary
schools, especially in regard to mathematics pedagogy,
lies in pushing these boundaries while maintaining the
core values of traditional instruction. One of the principal
tools shaping this trajectory comprises Optical Character
Recognition (OCR) systems and interactive boards, collec-
tively enhancing pedagogical competence (Dede, 2010).

An amalgamation of OCR and interactive boards
presents a model of instruction that is both interactive and
dynamic. Teachers with access to these technologies are
now able to digitize their hand-written notes and drawings
swiftly into digital data via OCR, facilitating easy shar-
ing with students across interactive boards (Dede, 2010).
This integration helps create an engaging environment
where students can solve problems, communicate ideas,
and potentially improve their performance.
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However, the Greek education system’s impediments,
such as a deficit in technological infrastructure and a lack
of professional ICT training for teachers, pose challenges.
Amidst these hurdles, the spindle for implementation of
OCR and interactive boards lies in strategic planning and
training programs to help educators effectively utilize these
tools (Bingimlas, 2009).

Various studies suggest the benefits of continuous
professional development programs in ICT for teach-
ers (Bingimlas, 2009). Teachers should be furnished with
the necessary ICT skills and an understanding of how
these skills apply to their subject area. Only then can
they manipulate ICTs, like OCR and interactive boards,
to fit into their teaching methods, thereby transform-
ing traditional models of teaching into more evolving,
technology-enriched experiences.

Further, enhanced connectivity, both in terms of infras-
tructure and digital literacy, is crucial to propelling Greek
primary schools into the tech-enriched age. Investment in
professional development and technology infrastructure,
underpinned by effective policies, can bridge the current
digital divide and improve the use of OCR and interactive
boards in the classroom (Bingimlas, 2009).

4. Conclusion

In Greek primary education, the traditional approach to
mathematics instruction has been centered around memo-
rization techniques and practice problems, with a primary
focus on numerical competency, problem-solving abilities,
procedures, and formulas (Gagatsis & Shiakalli, 2004).
This has often resulted in less emphasis on the concep-
tual understanding of mathematical concepts, reflecting a
rigid pedagogical paradigm. With a centralized education
system, Greece follows nationally predetermined mathe-
matics curricula strictly adhered to by teachers, leading to
a lack of pedagogical dialogue and innovation in mathe-
matics classrooms across the country.

The dynamic challenges and roadblocks to redesign-
ing mathematics pedagogy with ICT in Greek elementary
schools include institutional challenges related to policy,
funding, and infrastructure, as well as personal challenges
faced by teachers. Overcoming these barriers requires
strategic planning, training programs, and a shift in
teachers’ attitudes toward technology Nikolopoulou and
Gialamas (2016).

Blending modern technologies with traditional instruc-
tions for mathematics teaching, such as the integration
of ICT tools like Online Computer Resources, Interactive
Whiteboards, and math-specific apps, presents unexplored
potential. Continuous development in teachers’ tech profi-
ciency, matched with specific learning objectives, can create
collaborative and student-focused learning environments.

Looking forward, the way to enhance pedagogical
competence involves the informed application of Opti-
cal Character Recognition (OCR) systems and interactive
boards. Strategic planning, training programs, and invest-
ments in technology infrastructure and digital literacy
are crucial to propel Greek primary schools into the
tech-enriched age, bridging the current digital divide

and bringing them to global standards. Cultivating tech-
enriched teaching competence represents a viable path,
transforming traditional models of teaching into more
evolving, technology-enriched experiences.
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