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ABSTRACT

This research explores the role of logic in the understanding of truth in educational settings, using a
hermeneutical-philosophical approach. Logic, as a rational thinking tool, serves to develop students' critical and
analytical thinking abilities, while science, through empirical methods, provides an evidence-based framework
that supports the understanding of truth. However, the application of logic is often limited to theoretical aspects
without a practical context, and science education tends to emphasise memorisation over process exploration.
This paper proposes the integration of logic and science through an integrated curriculum, project-based
approaches and the use of technology to create a holistic education that supports students' character and critical
reasoning. This integration creates harmony between rationality and local values, relevant for 21st century
education that respects cultural diversity. This research highlights the challenges of creating an inclusive yet
value-based education and offers practical recommendations to improve the relevance of logic in learning.
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INTRODUCTION

In the world of education, one of the fundamental issues that often arises is how to
build an understanding of universal truth amid diverse perspectives, traditions, and cultures
(Krolikowski, 2020). On the one hand, education aims to develop critical, rational, and logical
thinking skills in students (Fahim & Ghamari, 2011). On the other hand, education is also often
framed in the context of moral values, spirituality, and specific local traditions, which
influence how truth is understood and taught (Kaymakcan & Meydan, 2012). The challenge
that arises is how to align a rational approach through logic with the need to understand and
convey universally acceptable truths, without neglecting specific cultural contexts or values..

The process of thinking and the search for truth are greatly influenced by logic, which
is one of the most important branches of philosophy (Brenner, 1993). In an educational setting,
logic helps students develop valid arguments, detect errors in thinking, and construct coherent
proofs (Osborne & Reagan, 1973). However, the application of logic in education is not always
straightforward, especially when faced with a plurality of perspectives arising from
differences in epistemology, such as between Western secular approaches and educational
traditions based on spiritual values (Francis, 1983). For example, in Islamic education, there
must be harmony between the principles of rationality (‘aql) and the teaching of revelation
(wahy) (Fahriana, 2017), which often raises the question: where is the boundary between
universal truth derived from logic and truth derived from revelation or tradition?

It's getting more complicated with the pace of modern education, which needs logical
thinking to deal with global issues while respecting local and spiritual values (KavooriP, 2009).
Therefore, the discussion of the role of logic in shaping the understanding of truth, especially
in the educational environment, is a significant issue to be researched.

This issue is important to discuss because it has significant implications for the design,

implementation and evaluation of education, in the context of both the philosophy of science
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and methods of thinking. Within this framework, logic provides essential tools for evaluating
the validity of knowledge and distinguishing between valid and invalid arguments. It also
ensures that human thought processes adhere to the standards of rationality (Piburn, 1989).
Logic is a way of thinking that supports the development of individuals capable of critical
thinking, a key competency in 21st-century education. (Bratislava, Slovakia dkk., 2023). Thus,
applying logic in education contributes to mastery of the subject matter and equips students
with the analytical skills necessary to overcome complex challenges in the modern world.

In addition to its practical value, the role of logic in understanding truth also touches
on deeper metaphysical and epistemological issues. (Tahko, 2014). In philosophical tradition,
logic serves as a link between humans and universal truth. However, if truth is considered
universal, does it apply equally in all contexts, or is it shaped by specific values and
perspectives? (Grattan-Guinness, 2015) In the context of education, this includes important
questions such as: Can the education system accommodate a universal approach to logic
without neglecting traditions and values? and How can logic be used to respect diversity of
perspectives in a multicultural environment? (Breshkovskaya & Ezhkova, 2020)

How can educational systems, such as Islamic education, integrate logic as a method
of thinking alongside transcendental and spiritual values in the learning process? Exploring
this approach is important because it facilitates dialogue between different traditions of
thought, enabling students to develop a more comprehensive and inclusive view of
knowledge (Azmi & Wahab, 2013; Shohibul Kafi dkk., 2022). Thus, emphasising the
integration of logic and local values can help create a curriculum that is not only academically
relevant but also meaningful in the cultural context of students.

From the perspective of the philosophy of science, discussing the role of logic in
understanding truth helps bridge the discussion between facts (which can be analysed
rationally) and values (which are often rooted in tradition or spirituality) (Ushenko, 1954). It
is also important to develop an educational framework that prepares students to face global
issues without losing their epistemological identity. Effective education must be able to
balance the teaching of logic and respect for cultural heritage, thereby creating an inclusive
learning environment and encouraging critical thinking among students (Le Roux, 2001).

In the philosophy of science, logic has long been the main foundation for
understanding the process of rational thinking. According to Immanuel Kant, logic, especially
transcendental logic, plays an important role in enabling humans to produce universal
knowledge. (Moroz, 2021; Schmucker, 1972). Kant distinguishes between ‘general logic,”
which applies to all thinking regardless of its content, and ‘transcendental logic,” which deals
with the a priori rules that enable knowledge of specific objects. (Giesinger, 2012). Within this
framework, Kant's transcendental logic forms the basis for understanding the concept of
synthetic a priori knowledge — an understanding that is universally valid, yet independent
of sensory experience. This type of knowledge is evident in subjects such as mathematics and
moral philosophy, and reveals truths that do not originate from empirical observation, yet are
nonetheless essential and universally valid (Marshall, 2014).

However, Kant's idea of universal truth is often debated, especially when confronted
with philosophical principles such as hermeneutics. Hans-Georg Gadamer, through his
hermeneutic philosophy, criticises the idea of universality by emphasising the importance of
the “fusion of horizons,” which is a dialogical process that creates new understanding through
interaction between historical and cultural perspectives. (Gomes, 2020; Piri & Avarsin, 2022).
In the context of education, this approach challenges the universalism of logic to consider the
socio-cultural context of learners, so that truth is not only theoretical but also practically
relevant.

Meanwhile, in the tradition of Islamic education, logic has also long been an integral
part of Islamic epistemology. Classical Muslim philosophers such as Al-Farabi, Al-Ghazali,
and Ibn Sina used Greek logic, particularly Aristotelian logic, to support the integration
between revelation and reason (Irfan Syahroni, 2022). In this approach, logic is used as a tool
to ensure a correct understanding of revelation, while strengthening rational arguments in the

Islamic scientific tradition. In modern education, this tradition plays an important role in
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developing a harmonious approach between logic as a method of thinking and spiritual values
in learning (Budianto & Fadholi, 2020; Piri & Avarsin, 2022).

The integration of logic in the philosophy of science and education —both in Western
and Islamic traditions —shows that logic plays a significant role in bridging universal truths
and particular contexts. (Hassan, 2016). Thus, this study is not only philosophically relevant,
but also contributes practically to the design of more inclusive and value-based curricula and
teaching methods in educational settings.

METHOD

This study uses a hermeneutic-philosophical approach to understand the role of logic
and science in shaping the understanding of truth in the educational environment.
Hermeneutics as a method of interpretation helps analyse texts and practices related to the
concepts of truth, logic, and science, while the philosophical approach explores the basic
meanings of these concepts and their role in developing students' critical thinking skills
(Gadamer, 2006). This study explores how logic as a tool for critical thinking and empirical
science shape students' understanding of truth. The analysis begins with an interpretation of
philosophical works such as those of Aristotle and Kant, then continues with a study of the
influence of logic and science on students' thinking patterns (Brenner, 1993).

Furthermore, this study focuses on educational practices that integrate logic and
science to achieve a deeper understanding of truth. Using literature studies, this study reveals
the role of logic in understanding truth in an educational environment. Data analysis was
conducted through hermeneutic interpretation to critically and holistically evaluate the role of
logic and science.

FINDINGS AND DISCUSSION
The Role of Logic in Understanding Truth

Logic, as an instrument of rational thinking, plays a significant role in shaping students'
understanding of truth. Logic teaches students to evaluate information based on the principles
of consistency, validity, and coherence. (Hogan & Maglienti, 2001). Logic is a tool for
understanding truth through syllogisms and deduction. (Copi, Irving M. dkk., 2016). In
modern education, the application of logic helps students develop analytical skills, including
distinguishing between valid and invalid claims. (Girod, 2014).

However, logic teaching is often limited to mastering theory, without providing
relevant practical context. Many studies have noted that abstract logic teaching can make it
difficult for students to understand its benefits in everyday life (Bratislava, Slovakia dkk., 2023;
Bronkhorst dkk., 2021; Francis, 1983; Maskill, 1988). To address this issue, a more contextual
approach is needed, for example through case discussions or simulations that reflect the
realities of the real world.

The Role of Science in Shaping Understanding of Truth

Science, through empirical methods, provides an evidence-based framework involving
observation, hypothesis, experimentation, and analysis. Human understanding of truth
requires the integration of empirical experience and the logical structure of thought. (Nuzzo,
Angelica, 2005). Science education, therefore, is an ideal vehicle for teaching students about
the relationship between empirical data and logical principles

However, challenges arise when students are directed more towards memorising
scientific facts than understanding the scientific process itself. On the other hand, education
should emphasise the logic of the process, not just the results. (Brown, 2012; Garrison, 1999).
Therefore, science education needs to be redesigned to emphasise active exploration and
evidence-based problem solving, so that students can internalise the values of scientific truth.
Integration of Logic and Science in Education

The integration of logic and science in education enables students to develop a holistic
understanding of truth. From a hermeneutic-philosophical perspective, this integration
reflects the dialectic between rationality and empiricism. For example, the scientific method
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relies on deductive and inductive logic to build and test hypotheses. This integration enhances
critical thinking skills and shapes students' characters, fostering intellectual honesty and
curiosity (Robotti & Penna, 2019; Setiana dkk., 2021).

To achieve this integration, a curriculum that supports a multidisciplinary approach is
needed. For example, logic lessons can be integrated into science lessons, so that students
understand how logical principles are used in scientific experiments. In addition, project-
based learning can be a practical solution for combining logic and science in a single integrated
learning framework. (Hujjatusnaini dkk., 2022; Karahasanovi¢ & Culén, 2023; Singha &
Singha, 2024).

Philosophical Implications for Character Education and Critical Thinking

A logical and scientific approach has significant philosophical implications for
character education and the development of critical thinking. Education that integrates logic
and science not only helps students understand the truth, but also shapes characters that are
capable of facing moral and intellectual challenges. Education must create virtuous human
beings who are capable of using reason to act correctly. (Brenner, 1993; Piri & Avarsin, 2022).

In this context, critical reasoning serves as a bridge between logic and character
education. Critical reasoning involves the ability to question assumptions, analyse evidence,
and make responsible decisions (Fahim & Ghamari, 2011). Thus, education based on logic and
science can strengthen students' ability to make ethical and rational decisions.

Solutions for the holistic development of education

Based on the preceding analysis, the following strategies can be implemented to
strengthen the role of logic and science in education: Firstly, it is essential to develop an
integrated curriculum. This curriculum should intentionally connect logical reasoning with
scientific knowledge, emphasising the relationship between theoretical understanding and
practical application. Secondly, adopting a contextual learning approach, such as case-based
or project-based learning, can significantly enhance students’ ability to relate classroom
concepts to real-world situations. This approach fosters critical thinking and enables learners
to recognise the relevance and impact of logic and science in their daily lives (Morris, 2020).
Thirdly, teacher training is crucial in enhancing the integration of logic and science in
education. Educators should be equipped with interdisciplinary teaching skills to enable them
to guide students in developing critical and creative thinking abilities. This includes training
in instructional strategies that combine logical reasoning with scientific enquiry. Fourth, the
use of educational technology plays a significant role in this process. Interactive digital tools
and simulations can vividly demonstrate the application of logic and science in different
contexts, making abstract concepts more tangible and engaging for learners (Dai & Ke, 2022).
Based on the above explanation, the results and discussion of this study can be illustrated in
Figure 1.

Cycle of Integrated Education

Teacher
Training

Contextual Logic
Learning Q Enhancement

®_©

Curriculum Science
Integration Emphasis

g
Integrated
Education

0

Figure 1. Integration of logic and science in education from a philosophical perspective

CONCLUSIONS
Logic plays a crucial role in shaping students' understanding of truth in educational
settings. As a tool for rational thinking, logic supports the development of critical and
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analytical thinking skills that help students evaluate information objectively and distinguish
valid arguments. When integrated with science, logic strengthens the relationship between
theory and practice, equipping students with the ability to make rational and ethical decisions
in an increasingly complex and multicultural world. This research is theoretical in nature, thus
requiring further empirical validation to test the effectiveness of the recommendations in a
real educational context. The primary focus on formal education does not yet cover the non-
formal or informal dimensions that are also relevant. In addition, integrating logic with local
values presents complex challenges, particularly given the diversity of cultures and traditions
that require specific and sensitive approaches to the local context. Further research is needed
to test the application of logic and science integration in various educational institutions to
measure its impact on the development of students' critical thinking skills. A project-based
curriculum that connects theory and practice needs to be designed, taking into account global
challenges and local needs. Additionally, teacher training to teach logic in an applied and
interdisciplinary manner is crucial, supported by educational technologies such as interactive
simulations that can enhance the relevance and effectiveness of logic learning in a modern
context.
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