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Course Objectives

« To analyze the nature of knowledge.

. To examine the relationship between knowledge and the concept of

epistemological rupture.

« To study the processes and mechanisms of knowledge production,

Prerequisite Knowledge

« Basic understanding of the concept of knowledge.

« Awareness of how knowledge is acquired.

 Familiarity with the foundations and principles of epistemology.

Learning Outcomes

« Ability to develop scientific thinking.
« Ability to analyze and synthesize ideas.

« Ability to draw conclusions in the fields of science and knowledge.
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Semester 1 — ECTS-Based Curriculum Structure

Teaching Unit = Course Title | ECTS | Coefficient | Weekly

Credits Hours
Lecture
Core Unit (UE 20 8
C11)
Introduction 5 2 1h 30m
to
Anthropology
Introduction 5 2 1h 30m
to Psychology
Introduction 5 2 1h 30m
to Sociology
Introduction 5 2 1h 30m
to Philosophy
Methodological 6 4
Unit (UE M
1.1)
Epistemology 3 2 1h 30m
of Social
Sciences
Descriptive 3 2 1h 30m
Statistics
Exploratory 2 2
Unit (UE E 1.1)
History of 1 1 1h 30m
Algeria 1
Documentary | 1 1 1h 30m
Research 1
Horizontal Unit 2 2
(UE H 1.1)
Introduction 1 1 1h 30m
to Economics
Foreign 1 1 —
Language 1
Total Semester 30 16 13h
1 ECTS 30m

Total
Contact
Hours
(15
weeks)
Tutorial

1h 30m

1h 30m
1h 30m

1h 30m

1h 30m

1h 30m

1h 30m

10h 30m

Assessment

Practicals
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Practical Guidelines for Students

How to Use This Handout

This handout is not a replacement for lectures; it complements them.
Read each lecture before class to be prepared for discussion and
participation.

After class, review the lecture and take your own notes.

Focus on key terms (Epistemology, Objectivity, Accumulation,
Interpretation...) and rephrase them in your own words for deeper
understanding.

Use the tables and summaries at the end of each lecture to reinforce
your knowledge.

Advice for You, Student

Don’t treat the material as mere definitions.

Connect epistemology to your daily life: How do you know if news is
true? How can you read a Facebook post critically? Is all knowledge
useful? These are epistemological questions.

Ask Yourself Regularly

How do | know that what I know is true?

Is what | study science or opinion?

What is the difference between interpreting a social phenomenon and
judging it?

Can science ever be completely objective?

These questions are the spirit of epistemology. Don’t fear them—engage with
them. They are your gateway to becoming a true scientific thinker.

Create a “Personal Epistemology Notebook”

Dedicate a notebook to write in your own words what you understood
from each lecture, without copying verbatim.

At the end of each lesson, answer: “What is the most important new idea 1
learned today?”

Record any questions that puzzled you and revisit them after further
reflection or discussion.

.




« Note connections between lecture concepts and your daily experiences
or observations.

« Rephrase definitions and concepts in your own style, using examples
from your surroundings.

. Each week, write a short free paragraph titled: “How has my
understanding of science changed this week?”

« At the end of the semester, review this notebook—you will notice how
your insights and understanding have evolved.

Where to Find Additional Resources

« Arabic References:
o Mustafa Al-Nashar, Introduction to Philosophy of Science
o Abdel Salam Ben Abdel Ali, Metaphysics and Science
o Jamil Saliba, Philosophical Dictionary
« French References:
o Gaston Bachelard, La formation de [’esprit scientifique
o Jean Ladriere, Les enjeux de la rationalité
« Videos and Lectures:
o “Philosophy of Science” series by Dr. Mohamed Abed Al-Jabri on
YouTube
o CrashCourse Philosophy channel on YouTube (English, subtitled)
. Useful Applications:
o Quizlet: for creating flashcards for each lecture
o Miro or MindMeister: for concept mapping
o Zotero: for organizing references and academic sources

How to Prepare for Exams

« Don’t rely on memorization alone; understand each concept and its
context.
« Connect lectures: how does knowledge evolve from a philosophical
question to a scientific model?
« While reviewing, try to answer:
o What is the difference between scientific knowledge and everyday
knowledge?
o Why do we need rules in science?
o How does science change over time?
« Use mind maps to summarize each lecture.
« Practice writing short paragraphs explaining concepts clearly, as if you
are teaching a classmate
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Introduction

Epistemology is one of the most important intellectual approaches for
understanding the nature of science and its internal logic. It does not merely
study knowledge in its content; rather, it analyzes the conditions of its
production, the mechanisms of its formation, and the limits of its validity.
Epistemology questions knowledge itself, examining its foundations, methods,
and the nature of the relationship between the knowing subject and the object of
knowledge. From this perspective, epistemology provides the theoretical
background that guides social science researchers, enabling them to distinguish
between what is based on belief or opinion and what is scientific, testable, and
verifiable. A student who studies social phenomena without epistemological
awareness remains confined to surface-level descriptions, whereas one equipped
with epistemological tools becomes a critical agent, questioning established
knowledge and reconstructing it according to a rigorous scientific logic.

The importance of epistemology in shaping a social researcher lies in its
capacity to make the student understand that scientific knowledge is not given a
priori; it is a historical and cultural construct that develops over time and is
influenced by intellectual and societal changes. What is considered a scientific
fact in one era may become a disputable hypothesis in another. This
demonstrates that science is not a closed system of fixed laws but a continuous
process of correction, review, and critique. Epistemological awareness
distinguishes the researcher who understands the relativity of knowledge and
recognizes that every scientific production carries within it both limits and
possibilities. Objectivity does not mean the absence of the self; rather, it entails
awareness and framing within the rules of the scientific method.

In the field of social sciences, this awareness becomes even more crucial
because the researcher deals with a highly complex subject: humans within their
social and cultural contexts. Humans are not static objects that can be measured
or isolated; they are active agents who influence and are influenced, changing
with time and place. Therefore, epistemological awareness is essential for
distinguishing between natural and social phenomena. Social phenomena cannot
be experimented upon in a laboratory in the same way as natural phenomena;
they require methodological tools that consider context, history, culture, and
meaning. A social researcher does not simply collect data; they strive to
understand and interpret it, linking it to the system of symbols and values that
shape collective consciousness. For this reason, epistemological training equips
the researcher to be aware of the limits of the knowledge they produce and the
necessary distance to maintain between themselves and their subject.
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From this standpoint, this pedagogical text, directed at first-year social science
students, serves as a formative tool aiming to instill the foundations of scientific
and epistemological thinking while fostering critical and logical reasoning. It
does not merely present abstract theoretical concepts but seeks to immerse the
student in the experience of scientific thinking, teaching them how to question,
doubt, analyze, and reason, rather than simply receiving knowledge passively.
The text is organized in a logical, progressive sequence that accompanies the
student through the development of scientific awareness—from basic concepts
to more complex epistemological models.

The first lecture introduces epistemology, clarifying its foundations and subject
matter while linking it to philosophy and science, posing the fundamental
questions: How do we know? What makes knowledge scientific? The second
lecture examines the sources and controls of scientific knowledge—from
sensation, reason, and experimentation to methodological standards such as
precision, objectivity, and verifiability—aiming to enable students to distinguish
scientific knowledge from ordinary knowledge and to recognize that science is
based on an organized method, not opinions or beliefs.

The third lecture addresses the characteristics and objectives of scientific
knowledge, emphasizing accumulation, organization, explanation, prediction,
and control, as features that distinguish scientific thinking from other types. It
illustrates how scientific knowledge becomes a tool for understanding and
managing social phenomena through systematic analysis.

The fourth lecture focuses on the scientific spirit and thinking skills,
representing the practical side of epistemology. Students learn the values of
impartiality, critical thinking, curiosity, and methodological accountability,
alongside essential skills such as scientific observation, questioning, and logical
reasoning based on induction and deduction. The fifth lecture traces the
evolution of sciences and explanatory models, helping students understand that
scientific thought itself evolves over time, and that each stage in the history of
science produces different epistemological models guiding research—from
classical to positivist, and then interpretive, structuralist, and postmodern
approaches in social sciences.

These lectures are not isolated theoretical lessons but an integrated pathway to
build epistemological awareness step by step, following a cumulative
pedagogical approach that moves from concept to practice, from understanding
to analysis, and from description to critique. This text aims to cultivate a critical
scientific mindset that rejects rote learning and embraces the notion that true
knowledge is built through questioning rather than memorization. The content is
supported with real-life examples from social sciences, demonstrating how
epistemological concepts are applied in field research, such as observation,
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interviews, and qualitative analysis, highlighting the difference between
ordinary and scientific thinking.

The ultimate goal of this text is to develop a social researcher equipped with
scientific thinking tools, capable of constructive criticism, and able to
understand the relationship between theory and practice, method and reality.
Epistemology does not teach the student what to know but how and why to
know. It represents intellectual training that liberates the mind from
unguestioned assumptions and trains it to examine and reflect before making
judgments. Scientific thinking is concerned not only with results but with the
process, the methodology that produced them, and the conditions that make
them understandable and open to critique.

In this sense, this pedagogical text constitutes a foundational component in
forming university students in social sciences, providing them with the ability to
think about knowledge before producing it and to recognize that every science is
a human project, open to revision and improvement. It fosters a spirit of inquiry,
continuous pursuit of truth, and trains students to regard knowledge as a social
and cultural phenomenon, not as an absolute certainty. Epistemology teaches
that science is not a mechanical accumulation of information but a continuous
critical process aimed at a deeper understanding of humans and society.
Therefore, this text is not merely an academic resource but a project for
developing a critical social scientific mind capable of responsible knowledge
production, methodological rigor, and an open humanistic vision.
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Lecture 1: General Concepts
Introduction:

The issue of knowledge and its production is a fundamental concern in both
philosophy and the sciences, with its questions resonating across various
research fields, especially the social sciences. Understanding how knowledge is
formed, what distinguishes scientific knowledge from other types, and what its
limits and potentials are, contributes to establishing a solid foundation for any
scientific study. These questions are particularly significant in the social
sciences, where cultural, historical, and political factors intersect in shaping
human understanding of reality.

Several philosophical domains focus on analyzing scientific knowledge from
different perspectives, helping to clarify research methodologies in the social
sciences. While some scholars focus on the foundations and conditions of
knowledge, others analyze methods of scientific justification or investigate the
methodological principles guiding the development of sciences. These
distinctions are not merely theoretical categories; they directly affect how
theories are formulated and research methods are chosen when studying society
and human behavior. In social sciences, investigating scientific knowledge
becomes more complex due to the influence of social and historical contexts on
the phenomena studied, raising questions about researcher objectivity, the
possibility of accessing stable truths, and the limits of interpretation.

Thus, reflecting on these issues is not limited to philosophers; it is an essential
part of the work of social researchers who aim to understand society based on
clear epistemological foundations and rigorous methodology. In this lecture, we
aim to clarify key concepts and eliminate confusion by defining epistemology,
theory of knowledge, philosophy of science, and methodology, and finally
examining the distinctions between them to reduce ambiguity for first-year
students.

1. Definition of Epistemology
a. Linguistic:
Epistemology, as a French term, is derived from the Greek words "émotiun"

(episteme), meaning “knowledge” or “science,” and "Adyoc" (logos), meaning
“study” or “discourse.” Linguistically, the term refers to the "study of
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knowledge" or the "theory of knowledge."" The term entered the French

language in 1901 through the translation of Bertrand Russell’s Essai sur les
fondements de la géométrie.

b. Technical/Philosophical:

Philosophers have provided various definitions of epistemology. La Lande
defines it as: “The philosophy of science, but in a more precise sense. It does not
merely concern the study of scientific methods, which belong to methodology
and logic, nor is it a hypothetical or intuitive construction of scientific laws. At
its core, it is a critical study of the principles, hypotheses, and results of various
sciences, aiming to determine their logical origin, value, and degree of
objectivity.””

From this, epistemology can be understood as a critical study of scientific
principles, hypotheses, and results, focusing on their objectivity and scientific
value, independent of psychological origins. It examines the conditions for
scientific knowledge, making it a critical analysis of science itself, while
distinguishing it from other cognitive studies. It also separates philosophy of
science from methodology, the latter concerning methods and classified under
logic—divided into formal logic (focused on general reasoning structures) and
applied inductive logic (studying scientific methods descriptively, not critically).

Jamil Saliba, in the Philosophical Dictionary, defines epistemology as: “A
branch of philosophy that examines the origin, nature, value, and limits of
human knowledge and studies the truth of different kinds of knowledge and the
means of attaining it.”> This definition situates epistemology within philosophy,
focusing on human knowledge, its origins, nature, value, and limits. It addresses
how knowledge is acquired—through senses, reason, experience, or intuition”—
and analyzes the reliability and value of knowledge, distinguishing scientific
knowledge from ordinary or intuitive knowledge.

Youssef Karam, in History of Modern Philosophy, defines epistemology as:
“The study concerned with analyzing the nature and sources of knowledge,

11 | a rousse dictionnaire encyclopédique, librairie la rousse, paris volume 13,1979, p : 501.

2 la lande: vocabulaire technique et critique de la philosophie, 2eme édition, P.U.F paris,
.1986,p : 293
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* Intuition can be simply described as the immediate and direct awareness of facts without the
need for reasoning or logical proof. For example, when a student enters the classroom, they
might have a gut feeling that something is off, which later turns out to be true, such as the
class being canceled
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exploring its possibilities and limits.”* This emphasizes epistemology as a
theory of knowledge that examines its nature, sources, and the conditions under
which knowledge can be considered true, addressing the reliability of evidence
and the boundaries of human understanding.

2. Definition of Theory of Knowledge

a. Linguistic:
The term consists of two words:?

o Theory: from the verb (to look/consider), meaning reflection or
contemplation to understand.

« Knowledge: from (to know), meaning perception, comprehension, or
awareness.

Thus, linguistically, the theory of knowledge refers to the study and reflection
on the nature of perception and understanding.

b. in the technical sense

The conflation of epistemology with the theory of knowledge has often led to
treating them as a single concept, despite subtle distinctions between the two.
Epistemology, as a Western philosophical term, refers to the critical study of
knowledge, focusing on the systematic analysis of its conditions, sources,
and limits, as highlighted in the previous definitions. This overlap has led us
to approach epistemology as an attempt to understand knowledge within its
philosophical framework, which necessitates clarifying the concept of the
theory of knowledge in various contexts.

There are multiple definitions of the theory of knowledge, among which the
most notable is that of Mohamed Abed al-Jabri in his book Introduction to
the Philosophy of Contemporary Rational Sciences and the Development of
Scientific Thought. He defines it as the field concerned with investigating
the possibility of acquiring knowledge about existence in all its forms and
manifestations.®
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In his definition of the theory of knowledge, Mohamed Abed al-Jabri
emphasizes that its subject revolves around examining the possibility of
attaining genuine knowledge about existence in all its forms and
manifestations. This implies that the theory of knowledge does not merely
describe knowledge itself, but investigates the conditions for its realization
and its capacity to explain reality.

Descartes, in his definition of the theory of knowledge, emphasized the role
of doubt, which he considered “a means to achieve certain knowledge.”* This
work represents a turning point in modern philosophy, as Descartes
advocates for the use of reason and critical thinking as the foundation for
acquiring knowledge.

John Locke defines the theory of knowledge as “the study of the relationship
between i1deas and experience,” asserting that knowledge originates from
sensory experience and mental reflection, rather than from innate ideas with
which humans are born. In his work An Essay Concerning Human
Understanding, Locke explains that the mind at birth is a blank slate (Tabula
Rasa), and all our knowledge is constructed through sensory perception and
experience.’

From this definition, it is clear that Locke sought to connect knowledge to
sensory input, rejecting the existence of pre-existing innate ideas. All knowledge
Is acquired from direct interaction with the external world through the senses.
These sensory data are then processed by the mind through various cognitive
operations, such as reasoning, organization, and synthesis, establishing the
senses as the primary and immediate source of knowledge.

Third: Definition of the Philosophy of Science

a. Linguistic Definition:
The term Philosophy of Science is composed of two words:

. Philosophy: Linguistically, the term originates from Greek, consisting of
two components: Philo, meaning “love,” and Sophia, meaning “wisdom.”
Thus, philosophy literally means “the love of wisdom.”
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« Science: The word science is the plural of ‘a in Arabic, derived from the
verb ‘ale, meaning to perceive, understand, or comprehend. In its original
linguistic sense, it refers to having complete knowledge of something.
Science, therefore, is defined as the comprehension of a thing in its
essence.!

Consequently, linguistically, the philosophy of science refers to deep and critical
reflection on the principles and methods of scientific knowledge

b. Terminologically:

Karl Popper defines it as a “critical analysis of scientific methods, aimed at
distinguishing genuine science from pseudo-science through the principle of
falsifiability.”® In other words, the philosophy of science should critically
examine scientific methods to differentiate between real science and pseudo-
science based on the principle of falsifiability.

But what do we mean by this concept? Falsifiability refers to the requirement
that a scientific theory must be testable and refutable through empirical
observation or evidence. In other words, there must be a possibility of proving
the theory wrong if it does not correspond to reality. Theories that cannot be
tested or potentially refuted are considered pseudo-scientific. For example,
psychoanalysis, which relies heavily on concepts such as (Unconscious,
Oedipus complex, repression) — these are some of the key concepts in
psychoanalysis. If we attempt to subject them to empirical testing, we encounter
a significant problem: the theory is structured in a way that it can accommodate
any outcome. For instance, if a person experiences difficulties in a romantic
relationship, Freud might explain it as evidence of an unresolved Oedipus
complex; if the person succeeds in a relationship, the theory can claim that the
complex has been resolved. In this way, the theory accounts for all possible
scenarios, which makes it immune to empirical falsification and thus fails to
meet the principle of falsifiability.

Therefore, Popper considered psychoanalysis not as genuine science but as
pseudo-science, since it cannot be tested through scientifically falsifiable
methods.® According to him, any field that does not rely on logically structured
hypotheses cannot be considered true science, as it lacks empirical testability.

240 1987 « yuma 3yalall (o all dadl 1aSe Byliandly Aeedla o slall Aeguga ol s’
45 o 2006 lid gy Apyall Bas sl bl 3Spa c@alail) 0 ams gedall el laia « sy L7

37 o 8,53 Biso pye ol el laia ¢ gy L7

g




Genuine science, in Popper’s view, must be testable and executable; otherwise,
it falls into the category of pseudo-science.

Similarly, Thomas Kuhn defines it as “the study of the development of
scientific knowledge through scientific revolutions that replace prevailing
paradigms and establish new ways of scientific thinking.”

Through Thomas Kuhn’s definition, we can see that the philosophy of science
focuses on the development of scientific knowledge, rather than solely on the
analysis of research methods as emphasized by Karl Popper. According to
Kuhn, science does not progress in a simple linear or cumulative manner;
instead, it undergoes scientific revolutions that replace prevailing paradigms”
and establish new ways of scientific thinking.

According to Kuhn, the development of science passes through several stages:?

1. Normal Science: Scientists work within a prevailing paradigm, solving
problems according to its framework.

2. Crisis: Problems arise that the dominant paradigm cannot explain, leading
to a loss of confidence in it.

3. Scientific Revolution: The old paradigm is replaced by a new one with
greater explanatory power.

4. New Paradigm: The new model becomes dominant, and a new cycle of
normal science begins.

To illustrate Kuhn’s idea, we can present an example from sociology. The
concept of a scientific paradigm can be applied to the major theoretical schools
that shaped the development of the discipline. A prominent example is the shift
from structural-functionalism to conflict theory, which reflects a
transformation in the dominant framework for understanding social phenomena.

1. Dominant Paradigm: Structural Functionalism
Structural functionalism was the dominant paradigm in sociology during
the first half of the twentieth century, particularly through the works of
Emile Durkheim and Talcott Parsons.
It assumes that society functions as an integrated system, where each
institution plays a necessary role in maintaining social stability.

85 1o 2007 (ol ety s R Al Buspal) elaill Dl B oy Araladl Silygill Audy (098 aloss’
* The scientific paradigm refers to the intellectual or methodological framework that scientists rely on
to interpret phenomena. It encompasses the theories, concepts, methods, and tools used by the
scientific community during a specific period. An example of this is Structural Functionalism, as
developed by Emile Durkheim and Talcott Parsons.
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Example: Durkheim argued that religion reinforces social solidarity,
while education contributes to the socialization of individuals according
to societal requirements.

2. Scientific Crisis: Challenges to the Functionalist Paradigm
By the 1960s, structural functionalism faced sharp criticism due to its
inability to explain social conflict and rapid societal changes.
Social movements, such as the civil rights movement in the United States,
and political revolutions revealed the paradigm’s weakness in addressing
inequality and tensions within societies.

3. Scientific  Revolution: Emergence  of  Conflict  Theory
Karl Marx originally introduced the concept of class conflict, which was
later developed by sociologists such as Ralf Dahrendorf and Lewis
Coser to explain society through conflicts between different groups rather
than solely through functional integration.
New Concept: Society is not necessarily balanced but is filled with
conflicts resulting from class, ethnic, and economic disparities.
Example: Whereas functionalism viewed education as a tool for societal
development, conflict theorists see it as reproducing social inequality by
privileging elites.

4. New Science: Adoption of Multiple Theories
Structural functionalism no longer remained the dominant paradigm but
became one approach among several.

The Symbolic Interactionism paradigm emerged, focusing on the
meanings individuals create through daily interactions, thereby
broadening the scope of sociological analysis.

Through these definitions, we observe that the philosophy of science aims to
analyze the nature of scientific knowledge, research methods, the limits of
scientific explanation, and the relationship between scientific theories and
reality. It also addresses issues such as the distinction between science and non-
science, the structure of scientific theories, the role of hypotheses, and the nature
of scientific progress.

4. Methodology
a. Etymology:

The term Methodology is derived from the Greek word methodos, meaning “the
path or approach followed to attain knowledge,” and the suffix -logia, meaning
“study” or “science.” Therefore, linguistically, Methodology refers to the study
of the methods or approaches used in research and knowledge acquisition.

! Grix Jonathan, The Foundations of Research, Palgrave Macmillan, 2010, p30

:




b. Terminologically:

Jonathan Grix, in his book The Foundations of Research, defines methodology
as:

“The systematic study of the methods and procedures used in scientific research.
It aims to analyze and evaluate research approaches, assessing their suitability
and effectiveness in producing knowledge. Methodology differs from the
‘method’ in that it is not limited to the application of research techniques, but
also concerns the philosophical and logical principles underlying these
techniques.”

Grix’s definition highlights the distinction between method and methodology.
A careful reading shows that methodology involves critical reflection on the
methods and procedures used to produce knowledge, grounded in
philosophical and logical principles. In contrast, a method refers to specific
techniques and procedures employed to collect and analyze data, such as
surveys, interviews, or statistical analysis.

For instance, if a researcher aims to study the impact of social media on cultural
identity, the method might involve using surveys to gather data from
participants, conducting in-depth interviews, or performing content analysis of
digital posts. The methodology, however, provides the theoretical framework
that justifies the choice of these methods—such as adopting a qualitative
approach to understand individuals’ subjective experiences or a quantitative
approach to measure prevailing patterns and trends.

As Grix further emphasizes in The Foundations of Research:

“Methodology goes beyond merely selecting tools; it involves a critical
evaluation of research methods based on philosophical and logical foundations,
thereby facilitating the production of more precise and coherent knowledge.””

In the Arab context, Dr. Yomna Tarif Al-Khouli, in her book The Concept of the
Scientific Method, attempted to clarify the concept of methodology and move it
beyond lingering ambiguities by defining it within a philosophical and
methodological framework. She defines methodology as:

“The research methods of science that crystallize the refined essence of the
remarkable progress achieved by modern experimental science. Methodology
represents an effective applied logic that serves various sciences, whether

! Ibid
 Ibid,p43.
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natural, social, or humanistic. It also contributes to shaping the civilizational
structure by promoting productive modes of thinking. According to her, the term
‘methodology’ was originally formulated by the German philosopher Immanuel
Kant, who distinguished between general logic and practical logic, the latter
relating specifically to the methods of the sciences.”

Dr. Yomna Tarif Al-Khouli, in her book Localization of Scientific Methodology:
Philosophical, Historical, and Future Approaches, further emphasizes that
scientific methodology encompasses mechanisms and logical rules that are
globally shared, yet it is influenced by civilizational and cultural contexts. In
the Islamic context, methodology includes research methods, inference tools,
and analytical and critical thinking skills, while also highlighting Islamic values
and civilizational specificity. This contributes to localizing scientific practices
within the Islamic environment and defining the ethics and objectives of
scientific research.’

Thus, methodology is the field concerned with studying the theoretical and
procedural foundations that guide scientific research across various
disciplines. It aims to develop methodological tools that assist in analyzing and
understanding phenomena in a systematic and precise manner, with a focus on
selecting appropriate methods for data collection and analysis according to the
nature of the subject under study. Furthermore, this field seeks to ensure
objectivity and accuracy in research by adopting methodologies that align
with research objectives and the diverse scientific contexts in which they are
applied.

4. Differences between Epistemology, Theory of Knowledge, Philosophy of
Science, and Methodology in Terms of Subject, Method, and Objectives

In philosophical and scientific research, concepts related to knowledge play a
central role in defining the foundations of scientific thinking and research
methods. Distinguishing between epistemology, theory of knowledge,
philosophy of science, and methodology is essential for understanding the
nature of scientific knowledge, how it is produced, and how it can be verified.
Despite the overlap among these concepts, each has its own domain of interest,
methodology, and objectives. This section aims to clarify the fundamental
differences among them in terms of the subject of study, methods employed, and
purposes served in philosophical and scientific fields.
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Based on the definitions discussed previously, we can outline the main
distinctions as follows:

Epistemology is the philosophical branch that studies the nature, sources,
and conditions of knowledge. It addresses questions such as: How do we
know? What are the limits of our knowledge? It analyzes the reliability of
methods of acquiring knowledge, including sensory perception, reason,
and scientific inference. Epistemology relies on analytical and critical
methods, seeking to verify human knowledge and distinguish truth from
illusion.

Theory of Knowledge is broader than epistemology, encompassing the
philosophical study of knowledge as well as scientific and social aspects
related to its production and circulation. It concerns different forms of
knowledge—scientific, religious, or cultural—and analyzes their
interaction with societal beliefs and values. While epistemology focuses
on the philosophical foundations of knowledge, the theory of knowledge
combines philosophical analysis with empirical studies to understand
how knowledge is formed within societies.

Philosophy of Science examines the philosophical foundations of
science, the nature of scientific theories, and research methodologies. It
explores the nature of scientific explanation, hypotheses, and the
objectivity of scientific knowledge. It also addresses issues such as the
boundaries between science and non-science, the role of paradigms in
scientific development, and the relationship between science and reality.
Philosophy of science relies on philosophical and historical analysis to
understand the evolution of scientific knowledge and its connection to
social and cultural contexts.

Methodology refers to the systematic study of research methods and tools
across different scientific disciplines. Its aim is to establish a theoretical
and procedural framework that helps researchers select appropriate
methods—aqualitative or quantitative—to ensure the accuracy and
reliability of research outcomes. Unlike philosophy of science,
methodology focuses more on the practical application of research
methods rather than on philosophical issues related to science.

To understand the position of epistemology within the broader field of
knowledge, it is important to distinguish it from these other concepts. The
following table can help clarify these differences:

Concept Focus Approach Purpose
Epistemology The nature of Critical and Assessing the
knowledge. analytical reliability of
Its sources, examination of knowledge.
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conditions, and

how knowledge

Distinguishing

limits. Is acquired. truth from error.
Study of the
relationship
between belief
and truth,
Theory of Human Philosophical, Understanding
Knowledge knowledge in its social, and how knowledge
various forms. cultural analysis is formed and
Its connectionto | of knowledge. circulated.
society. Examining its
Impact on
societies.

Philosophy of

Foundations of

Philosophical and

Understanding

Science science. historical analysis the nature of
Scientific of scientific science.
theories and the methods and Critically
objectivity of theories. evaluating and
scientific inquiry. improving
scientific
methodologies.
Methodology Research Applied and Developing
methods and procedural study | effective research
techniques across of scientific tools.
different methods. Ensuring the
sciences. production of
accurate and
reliable
knowledge.

Table 1. Conceptual Differences between Key Knowledge-Related Concepts

Summary

Epistemology is concerned with examining the nature of scientific knowledge,
its foundations, and its governing principles. It seeks to explain how valid
knowledge can be distinguished from false or unreliable claims. The theory of
knowledge, by contrast, focuses on the ways human beings acquire knowledge
and how its credibility can be assessed through sense perception, reason, and
experience. Philosophy of science addresses the philosophical foundations of
science itself and reflects on its aims and underlying assumptions, while
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methodology concentrates on scientific procedures and research techniques
required to produce accurate and reliable knowledge.

The distinction between these concepts lies in their focus, approach, and
objectives. Epistemology investigates knowledge as such, the theory of
knowledge examines the processes through which knowledge is obtained,
philosophy of science offers a reflective analysis of science, and methodology
deals with the practical tools and systematic steps of research. Together, these
fields complement one another and provide students with a coherent
understanding of scientific knowledge and the logical, methodical ways in
which it is produced.

Self-Assessment
1. Multiple Choice Questions:

1. Which of the following concepts refers to the study of the conditions for
producing scientific knowledge?
a) Methodology
b) Epistemology
c) ldeology
d) Phenomenology
2. According to Karl Popper, for a theory to be scientific, it must be:
a) Empirically verifiable
b) Irrefutable
¢) Falsifiable
d) Consistent with philosophical intuition
3. Which of the following thinkers is known as the founder of the concept of
"scientific revolutions™?
a) Immanuel Kant
b) Thomas Kuhn
¢) John Dewey
d) Auguste Comte

2. True or False (with correction if false):

1. The theory of knowledge only deals with studying the sources of
knowledge without considering its limits and possibilities. (True / False)

2. Descartes considers doubt as the primary means to reach certainty. (True /
False)

3. John Locke believes that humans are born with innate knowledge. (True /
False)

4. Philosophy and science do not share any methodological principles. (True
/ False)
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5. Karl Popper rejects the idea that scientific theories should be falsifiable.
(True / False)

3. Fill in the Blanks:

1. Lalande defines epistemology as .........ccccvevevieiieniienie e,

2. John Locke is one of the main pioneers of ..........ccccccoeveeneenns philosophy,
believing that knowledge comes from .............cccccveee

3. One of the main criteria for science according to Karl Popper is
........................... , Where theories must be .........c.ccocveienen,

4. Thomas Kuhn focuses on the concept of ....................... in explaining the
development of science through stages of evolution and scientific
revolutions.

5. Descartes believes that true knowledge should rely on ................... rather
than ..o

4. Questions for Understanding and Reflection:

1. How can philosophy and science be reconciled in the study of
knowledge?

2. Discuss the impact of Thomas Kuhn’s theory of scientific revolutions on
the understanding of social sciences development.

3. What is the difference between sensory knowledge and rational
knowledge? Which is considered more reliable for interpreting reality?

4. How did Descartes’ philosophy influence the development of modern
scientific thought?

5. Do you think all knowledge can be scientifically verified? Why or why
not?
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Lecture Two: Toward an Integrated Epistemological Understanding
Foundations, Subject Matter, and Significance

Introduction

After becoming familiar in the first lecture with the concept of epistemology and
its relationship to theory of knowledge and philosophy of science, this lecture
moves toward a deeper engagement with epistemology through an examination
of its foundations, its subject matter, and its significance.

The main aim is to enable you to understand how scientific knowledge is
constructed, how it can be distinguished from non-scientific forms of
knowledge, and how researchers approach the study of social phenomena from a
methodological perspective.

This introduction prepares you to adopt a critical and systematic mode of
thinking. It also equips you to apply the tools of scientific research with rigor
and objectivity.

First: The Foundations of Epistemology

When we speak of epistemology as a critical study of scientific knowledge, we
are not limited to defining the concept or identifying its object of inquiry. We
move instead toward examining the foundations on which it rests. These
foundations consist of the intellectual and methodological principles that make it
possible to distinguish scientific knowledge from other forms of knowledge.

These foundations did not emerge all at once. They were shaped historically
through a long process of philosophical and intellectual accumulation. This
process began with the attempts of Greek philosophers to understand the
relationship between reason and reality. It continued through major
transformations in modern scientific thought. It extends to contemporary debates
concerning the nature of knowledge and its limits.

The significance of these foundations lies in their role in providing a critical
framework for understanding the conditions under which scientific knowledge is
produced, the standards that regulate it, and the criteria through which its
validity is assessed. At their core lies a fundamental question: what makes
knowledge scientific. For this reason, these foundations constitute the
cornerstone of the epistemological structure.

Within this context, key concepts emerge, such as methodological doubt,
experimentation, rationality, scientific language, cumulative knowledge, and
epistemological ruptures. These concepts help you, as a researcher in the social




sciences, to recognize that knowledge is not a ready-made given. It is a complex
constructive process governed by rigorous principles and shaped by a
continuous history of critique and revision.

Through the study of these foundations, you become able to distinguish between
opinion and knowledge, between scientific discourse and common discourse,
and between what is scientific and what is ideological or mythical. This is
precisely what makes epistemology indispensable for any researcher seeking to
understand and evaluate the mechanisms through which knowledge is produced
within scientific fields, especially in the domain of the social sciences.

1. Doubt: From Philosophical Skepticism to Scientific Vigilance

Doubt constitutes a foundational pillar in the epistemological construction of
knowledge. It emerged as a driving force that enabled thought to move beyond
the authority of tradition toward the horizon of critique. Modern philosophers
regarded doubt as a primary condition for any rational form of knowledge.

With René Descartes, doubt ceased to be associated with ignorance or
confusion. It became a systematic method aimed at reaching certainty. His well-
known formulation, “I doubt, therefore I think, therefore I exist,” reflects a
decisive shift in the status of doubt within philosophical inquiry. Doubt, in this
sense, was not intended as an act of destruction but as a process of rigorous
examination.!

For Descartes, knowledge that does not pass through the filter of doubt remains
vulnerable to error and illusion. Doubt thus functions as an epistemological
safeguard, transforming uncertainty into a moment of intellectual vigilance and
making it a necessary step in the production of reliable and justified knowledge.

However, this method did not remain confined to philosophy. It gradually
became embedded in the structure of scientific thinking. In the social sciences,
guided doubt is a necessary condition for freeing you, as a researcher, from
fascination with surface appearances and from uncritical acceptance of cultural
assumptions.

This is where the contributions of anthropologists and sociologists become
particularly significant. They transformed doubt into an entry point for reading
reality, not as something natural or self-evident, but as a socially produced
reality. Emile Durkheim, for example, questioned the idea that morality and
religion are innate or biologically given. He proposed instead that moral and
religious phenomena should be analyzed through their social origins.
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Durkheim argued that social reality possesses an objective character and
therefore requires analysis that is independent of individual consciousness. In
this way, doubt becomes a methodological tool that allows social phenomena to
be approached critically and examined as products of specific social conditions
rather than as timeless or natural facts.

Doubt also appears clearly in the work of the anthropologist Franz Boas, who
rejected unilinear evolutionary theories that assumed all societies pass through
the same stages of development. Boas employed doubt as a methodological tool
to dismantle ready-made ethnographic assumptions. He argued that each culture
must be understood within its own specific context, and that the generalization
of Western models represents a disguised form of colonial projection.

Doubt also functions as an effective instrument for the deconstruction of
ideology, especially in the analysis of political and media discourses. In
discourse analysis, you are not expected to accept the surface linguistic form of
a text. You are required instead to question its structure and to investigate its
implicit meanings and symbolic power.

This critical use of doubt is evident in Michel Foucault’s analysis of the
relationship between power and knowledge. He maintained that every discourse
Is the product of power struggles and cannot be understood without a critical
attitude grounded in systematic doubt.

In this sense, doubt does not signify absolute denial. Rather, it represents a
necessary stage in the reconstruction of knowledge on solid foundations. It is not
a position of nihilism but an epistemic practice aimed at examining limits,
testing concepts, and uncovering assumptions that may serve to conceal social
interests or symbolic domination.
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In the Arab context, we find applications of doubt in studies such as the works
of Abdallah Laroui, who employed methodological doubt in his reading of
heritage and modernity. He argued that the Arab understanding of modernity
often rests on uncritically examined historical or epistemic assumptions.*

Thus, it becomes clear that doubt is not merely a temporary stage in scientific
thinking. It is a permanent foundation that renews itself with every attempt at
understanding, every critique of reality, and every effort to liberate knowledge
from its complicity with ideology or tradition.

Objectivity: Toward the Researcher’s Detachment from Subjectivity and
Bias

Objectivity is one of the central epistemological pillars of scientific knowledge.
It represents the effort to separate the researching self from its subject,
minimizing the influence of personal desires, preconceptions, and preconceived
notions in the process of knowledge production.

Historically, objectivity emerged as a response to subjectivity in philosophical
knowledge. Thinkers such as Auguste Comte emphasized the necessity of
treating social facts as “things” independent of the self, to be described and
explained as they are, not as we wish them to be.?

In the sociological context, Emile Durkheim systematically highlighted this
principle, insisting that the researcher “place themselves in a position of
complete neutrality toward the studied phenomenon” and rejecting any moral or
value-based justification prior to observation.

Accordingly, when Durkheim studied the phenomenon of suicide, he did not
approach it as a deviant act or as morally or religiously condemnable. Instead,
he treated it as a social fact that could be measured and analyzed objectively,
relying on official statistics to interpret the social patterns underlying suicide. *
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However, objectivity does not imply a complete detachment from the self or
from society. As Pierre Bourdieu emphasizes, it involves the researcher’s
awareness of their social position and the influence of their class and cultural
background on the research process, and the continuous effort to critically
examine and mitigate this influence.

For Bourdieu, objectivity is not a given condition but a “constant
epistemological effort” that requires the researcher to practice “reflexive
analysis” (réflexivité)—that is, to maintain an ongoing awareness of their
position within the scientific and social field.*

The demand for objectivity acquires even greater significance in the social
sciences, because the subject of study is not a material object but human
beings—their interactions, beliefs, values, and interests. This makes the risk of
value-based or ideological biases more pronounced. When examining issues
such as gender, religion, or power, a researcher cannot ignore the influence of
their own cultural framework.

Here lies the importance of objectivity as a critical effort to move beyond self-
centered perspectives, rather than as a form of metaphysical neutrality.

For example, when the Moroccan scholar Fatema Mernissi studied the position
of women in traditional Islamic society, she did not limit herself to describing
phenomena. She aimed to deconstruct the ideological underpinnings of
dominant texts while adhering to a scientific methodology that uses critique as a
tool for objectivity, not as a means of moral judgment.”

In scientific research, objectivity does not mean complete detachment from the
self. Rather, it represents a deliberate effort to regulate the relationship between
the researcher and the subject in a critical, conscious, and systematic manner. It
is the researcher’s awareness of their own biases—not their denial—and the
commitment to transcend them rather than remain captive to them.

As the anthropologist Clifford Geertz observed, “The deepest knowledge does
not arise from neutrality, but from conscious, critical engagement.”

Empiricism: From Sensory Data to Methodical Evidence
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Empiricism is one of the fundamental pillars upon which modern epistemology
Is built. It emphasizes reliance on sensory experience and direct observation of
reality as the starting point for constructing knowledge.

Empiricism is grounded in the principle that humans are not born with innate
ideas; rather, all knowledge arises from experience and interaction with the
external world. John Locke, in his famous treatise An Essay Concerning Human
Understanding, highlighted this idea, arguing that the human mind is initially a
blank slate and that understanding is gradually built through sensory
engagement and reflection on experience.!

However, empiricism is not limited to mere sensory observation. It requires
moving from observation to controlled experimentation under methodological
conditions to confirm or refute hypotheses. This is what gives scientific
knowledge its evidential character: it is not enough to see; one must experiment,
replicate, and control the conditions in order to understand the relationships
between phenomena.

Although it is challenging to subject human phenomena to strict laboratory
experiments as in physics or chemistry, experimentation takes a specific form in
the social sciences, based on methodically designed social experiments. For
example, in 1961, social psychologist Stanley Milgram conducted his famous
obedience experiment, placing participants in a situation where they were
instructed to “inflict harm on others” under orders from an authority figure. The
results revealed a tendency for individuals to comply with authority even when
it conflicted with their own conscience.?

In sociology, many researchers employ field experimentation methods, such as
randomized controlled trials, to study the effects of social support programs or
public policies on vulnerable populations. For instance, Abdallah Laroui, in his
analysis of Moroccan society, used techniques of careful observation and
historical experimentation to uncover the traditional structures of the Moroccan
collective mindset.?
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In anthropology, empiricism is applied through “participant observation,” where
the researcher immerses themselves in the studied community for an extended
period, observing, interacting, and continuously testing hypotheses. This was
exemplified by researcher Fouad Fawaz in her study of religious transformation
among Arab youth, who noted, “I experimented with answers to my questions
daily, in homes, cafés, and funerals, to reconstruct my original question.”

These examples demonstrate that empiricism in the social sciences is not a mere
replication of the natural science experimental method. Rather, it is an
adaptation tailored to the nature of human subjects, while maintaining the core
principles of controlled observation, repeated testing, and systematic refinement
of hypotheses. Scientific knowledge progresses not through abstract theorizing
alone, but through concrete tests, continuously examined and reconstructed
through experience.

Thus, empiricism asserts that there is no knowledge without testing, and no
theory without resonance in reality. It places the researcher face-to-face with
actual facts, rather than with their preconceived ideas about them, and urges
them to test the limits of their assumptions rather than merely repeat them.

Rationality: The Primacy of Methodical Thinking and the Construction of
Knowledge on Logical Grounds

Rationality constitutes one of the fundamental pillars in the epistemological
structure of scientific knowledge. It is based on the principle that reason is a
central tool for producing and justifying knowledge. From this perspective, the
mind is not a passive intermediary that merely receives sensory data; rather, it is
an active agent that reorganizes, analyzes, and connects information within a
coherent logical framework.

The roots of this idea can be traced back to classical philosophy with Plato and
Aristotle, but it took on a more systematic character with René Descartes in the
seventeenth century, who advocated the use of the “rational method” as the sole
path to epistemic certainty.’

In the social sciences, a researcher cannot rely solely on the collection of
sensory data or empirical facts. These must be subjected to rational analysis
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based on concepts and interpretive models. Reason does not generate knowledge
from nothing; it regulates the processes of knowledge production: How are data
collected? How are phenomena connected? How are relationships derived?

This approach is exemplified in the work of sociologist Max Weber, who
employed “Ideal Types” to understand social phenomena. By constructing
rational conceptual models, he was able to organize the apparent chaos of social
reality into a coherent analytical framework."

In contemporary Arab scholarship, Abdallah Abd El-Da’em highlighted the
importance of rationality in the development of Arab scientific thought,
emphasizing that “reason is not negated in the human sciences; rather, it guides
the researcher’s insight to uncover the deep symbolic structures of reality.”

Rationality in the social sciences also manifests through the use of theoretical
models and abstract interpretations to understand phenomena. For example, in
studies of social movements, protests are not explained solely by material
conditions but also through systems of expectations and meanings that the mind
organizes and analyzes within models such as “political opportunities” or
“cultural frames.”

Even in anthropology, despite its strong reliance on observation, knowledge is
only completed through a rational interpretation of rituals and symbolic
meanings. Claude Lévi-Strauss, for instance, deconstructed myths and symbolic
structures in so-called “primitive” societies using rigorous rational tools.*

Thus, rationality is not opposed to empiricism; rather, it complements it. While
experience provides raw data, reason reorganizes, connects, and interprets it
within a scientific framework. This form of rationality does not exclude reality;
it conceptually reconstructs it, making knowledge not only a reflection of what
exists but also an understanding of what must be interpreted and comprehended.

In conclusion, rationality, as an epistemological pillar, gives science its
systematic character and serves as a bridge between reality and thought, between
observation and analysis, and between disorder and conceptual order.

' Max Weber, Economy and Society: An Outline of Interpretive Sociology. Edited by
Guenther Roth and Claus Wittich, translated by Ephraim Fischoff et al., Berkeley: University
of California Press, 1978 , pp. 20-22

108104 . 4o 1985 « el wladl 1 2 . _wolall poall (Sall § otzmtlly idlinll. p31 ) rs il aee’

*Sidney Tarrow, Power in Movement: Social Movements and Contentious Politics. 3rd ed.,
New York: Cambridge University Press, 2011, p56.
* Claude Lévi-Strauss, The Savage Mind. Chicago: University of Chicago Press, 1966,p120.
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Realism: Belief in an Independent Reality and Its Scientific Knowability

Realism represents a fundamental pillar of scientific epistemology. It is based on
the belief that reality exists independently of the human mind and can be studied
and understood through methodological tools. At its core, realism rejects the
notion that knowledge is merely a projection of the self or a product of mental
speculation. Instead, it asserts that there is an objective reality that science can
approach and seek to comprehend in terms of its mechanisms and laws.

The British philosopher Karl Popper captured this stance by stating, “Reality is
not what we wish it to be, but what imposes itself regardless of our desires.”

Realism serves as a cornerstone for understanding social phenomena as systems
that have an actual existence within structures, institutions, and practices. For
example, when studying social inequality, one does not analyze only
individuals’ feelings or perceptions; rather, the focus is on uncovering actual
relationships in the distribution of wealth, power, and education—relationships
that exist objectively within the social world.

The French sociologist Pierre Bourdieu emphasized the importance of treating
social reality as a structure that can be understood, not merely as individual
representations. For him, “society does not exist only in the minds of
individuals, but in institutions, fields, and practices.”2

Realism is also evident in field research that relies on systematic observation
and both quantitative and qualitative data. When an anthropologist enters a local
community to study rituals, they do not limit themselves to interpreting symbols;
they also engage with real structures present in time and space, such as
economic relations or family organization. Ibrahim Othman emphasized this
point, stating: “Realist anthropology does not merely describe cultures; it seeks
to explain social structures based on objective realities that cannot be reduced to
subjective understanding.”

The critical realist approach, developed by Roy Bhaskar, extends this
perspective by acknowledging the existence of reality while distinguishing three
levels: the real (what actually exists), the actual (what actually happens), and
the empirical (what is observed). This distinction is especially important in the

t Karl Popper. The Logic of Scientific Discovery. New York: Basic Books, 1959, p108.
?Pierre Bourdieu. Le sens pratique. Paris: Les Editions de Minuit, 1980,p72.
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social sciences, because what occurs in society may not always be directly
observable, yet it exists and has tangible effects.

In the Arab context, Hassan Hanafi emphasized the realistic dimension of
scientific knowledge, stating that “reality is the source and foundation of
knowledge, and science grows only in the soil of daily human experience.””

Scientific realism thus enhances the credibility of science, as it presupposes the
existence of study subjects that are not entirely subject to personal whims or
subjective interpretations. The social scientist does not fabricate phenomena but
studies them as they are, seeking to understand their mechanisms, approach
them critically, and predict their changes. For this reason, realism is a necessary
condition for any serious scientific endeavor.

Experience: The Living Basis of Knowledge in Its Human and Social
Context

Experience (L’expérience) is a central foundation in the epistemological
construction of knowledge, particularly in the human and social sciences. It
refers to the direct and dynamic interaction of humans with reality through their
senses, emotions, observations, and behaviors. Knowledge does not emerge in a
vacuum; it is built from the core of lived experience and daily engagement with
the world.

Experience acquires its scientific significance when it is transformed into an
organized process that is reflected upon, analyzed, and connected to concepts
and theories. As John Dewey emphasized, “All knowledge begins with
experience, but not all experience constitutes knowledge unless it is organized
and understood.”

In the social sciences, experience has a dual dimension: it is both the subject of
study—how people live their lives, what they feel, and how they interact with
their environment—and a tool for the researcher to understand reality,
particularly in qualitative and anthropological approaches. When a researcher
engages in participant observation within a community, they do not merely
describe phenomena; they live them and gain experiential knowledge that
enriches their understanding and helps construct deeper interpretations.

! Roy Bhaskar,. A Realist Theory of Science. Leeds: Leeds Books, 1975,p99.
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Malik Badri highlighted the importance of field experience in Islamic
psychology, noting that “direct experience is the means to understand
psychological tensions within their cultural and social environment.”

In contemporary anthropology, experience has become a primary entry point for
understanding culture from within. The scholar does not limit themselves to data
collection but immerses in interactions with the studied community, producing
knowledge that is more vivid and profound. For example, when a researcher
studies popular rituals in Algeria, actual participation in events, listening to
conversations, and symbolic engagement in rituals allows them to grasp symbols
and representations in ways that theoretical data alone cannot provide.

Historical experience also forms part of this foundation, as the experiences of
past societies provide a source of knowledge about patterns of change and
political and cultural transformations. Studying the experience of colonialism,
for example, is not merely a matter of analyzing documents or statistics, but of
understanding the collective experience and its lasting effects on memory and
identity.

Paul Ricoeur emphasized the temporal dimension of experience, noting that
“human experience is not only what we live through, but also what we
remember and narrate.””

In the same vein, Abdessalam Al-Masdi points out that “the researcher’s social
and cultural experience is part of their epistemic tools, for the self cannot be
separated from its object except hypothetically.”® This highlights that experience
is not only an external datum but also a subjective element that interacts with
scientific knowledge.

Epistemologically, experience bridges theory and practice. It enables science to
test its hypotheses and verify its findings. The social scientist observes, reflects,
engages in experience, and then returns to construct or adjust their theoretical
framework. This reciprocal relationship between experience and knowledge
enriches science and ensures its continued connection to reality.

The Subject of Epistemology

Methods and Means of Acquiring Knowledge
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Methods of acquiring knowledge represent a central starting point in
epistemology, raising the fundamental question: how can a human claim to
possess knowledge? Answers have varied across philosophical and scientific
traditions, but they can be summarized in five main avenues: sensory
perception, reason, experimentation, intuition, and experience.

Sensory perception is considered the primary source of knowledge in empirical
philosophy. John Locke argued that the mind is born as a blank slate (Tabula
Rasa), upon which sensory data are inscribed.® Knowledge, in this view, begins
with the external world and is transmitted to the mind through the senses.

This conception extends to many branches of the social sciences, where
organized observation serves as a key tool for gathering information from lived
reality. For example, ethnographic field studies in anthropology rely heavily on
systematic sensory observation to collect data about social practices, behaviors,
and interactions.

In contrast, the rationalist approach prioritizes reason as the primary means of
producing knowledge. René Descartes, for example, argued that “methodical
doubt” is the path to truth and that reason is the most reliable source of certain
knowledge.” This approach is evident in the logical interpretation of social
phenomena, particularly within positivist schools in sociology, which aim to
explain social relationships through rational laws analogous to the laws of
nature.

Experimentation, on the other hand, lies at the heart of the modern scientific
method. Francis Bacon, the founder of empiricism, emphasized the necessity of
observation, hypothesis formation, and experimental testing.® The social
sciences have adopted this model partially, employing empirical tools such as
surveys and interviews while taking into account the human being as a complex
and context-dependent entity.

Intuition represents a special dimension of knowledge and is often used in
psychology to grasp what cannot be perceived through the senses or logical
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analysis. It is particularly relevant in methodologies such as psychoanalysis or
self-reflective approaches in qualitative research.’

Finally, experience plays a crucial role in shaping knowledge, especially in
social research that relies on prolonged field observation, as in ethnographic
methods, where knowledge emerges from direct and repeated interaction with
the studied community.?

Thus, knowledge is acquired through multiple avenues that sometimes
complement each other and sometimes conflict, depending on the nature of the
phenomenon under study and the methodology employed.

The Truth of Knowledge

The question of the truth (or validity) of knowledge lies at the heart of
epistemological inquiry. Knowledge can only be considered genuine if it is true
or logically justified. Its truth depends on its correspondence with reality, its
internal coherence, or its practical applicability, according to different
theoretical perspectives.

The Correspondence Theory is one of the oldest theories of truth, holding that
an idea is true if it accurately reflects external reality. Rationalist philosophers,
such as Aristotle, adopted this view, stating: “To say of what is that it is, and of
what is not that it is not, is true.”

In the social sciences, this approach is evident when researchers seek to explain
a social phenomenon based on objective field data, aiming for their description
to reflect reality as it exists, as seen in quantitative sociological studies.
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In contrast, the Coherence Theory is based on the consistency of an idea with
other knowledge within a given intellectual framework. This approach is
particularly prominent in interpretive methodologies in the social sciences, as
exemplified by Max Weber, who emphasized the importance of understanding
(Verstehen) and interpreting meanings without requiring strict correspondence
with physical reality.!

Here, truth is conceived more as logical consistency within a system of
knowledge than as sensory or empirical correspondence.

The Pragmatic Theory, defended by William James and John Dewey, holds
that the truth of an idea is measured by its practical consequences: what works is
true. This perspective is evident in fields such as social psychology or
community development, where the validity of knowledge is tested by its
effectiveness in changing reality or influencing collective behavior.?

The concept of truth remains one of the most complex in contemporary
epistemology. It is no longer understood as a fixed relationship between thought
and reality, but is redefined according to the theoretical and methodological
framework in which it is produced. Among modern approaches that expand this
understanding is the Interactive or Negotiated Truth theory, which emerged
within interpretive and social-constructivist perspectives, particularly in
gualitative research with a humanistic and social orientation.

This perspective posits that knowledge is neither a pre-existing given nor a
direct reflection of reality; rather, it emerges from interactions among social
actors, with both the researcher and the participants contributing to the
construction of meaning. In this view, the research process becomes a space for
negotiating interpretations and meanings, rather than a neutral activity aimed at
uncovering a pre-existing “truth.” Consequently, truth in this context is
understood more as a matter of social and consensual acceptance than as
correspondence with physical reality.

Within this framework, Lincoln and Guba argue® that in qualitative research,
the standard of truth is not measured by objectivity or replicability, as in the
positivist approach, but by credibility, transferability, and dependability—
that is, the extent to which participants recognize that the researcher has
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accurately and fairly represented their experiences. Interactive truth, therefore,
depends on dialogue and mutual understanding within the social and cultural
context of the study.

This shift in the concept of truth also reflects a broader transformation in the
structure of modern epistemological thought. It marks a move away from the
positivist tendency that equates truth with material correspondence, toward a
more transactional and interactive view, which understands knowledge as
shaped within relations of power, language, and discourse. Accordingly, the
standard of truth varies according to theoretical orientation:

. For objectivists, truth is the correspondence of thought with reality.

« For coherence theorists or systemists, it is the consistency of a judgment
within the overall system of knowledge.

« For pragmatists, as William James argued, truth is what works
practically in guiding human action.

« For interactive and constructivist approaches, truth is a continuous,
negotiated process concerning meaning and rationality.

This plurality of truth criteria does not imply absolute relativism; rather, it
highlights the richness of contemporary epistemology and its capacity to adapt
to the specificities of the studied subjects. This is especially important in
complex domains such as human behavior, identity, and social values, where
understanding truth depends on our ability to engage with human experiences in
their real contexts, rather than reducing them to abstract concepts.

Caution Toward Knowledge

Despite the tremendous progress humanity has achieved through knowledge,
epistemology emphasizes the need for caution, as knowledge is not always
benign or neutral. It can be used as a tool for domination, serve ideological
interests, or be produced in ways that distort reality rather than reveal it. This
makes caution toward knowledge a fundamental principle of critical thinking in
the human and social sciences.

Michel Foucault points out that knowledge is never neutral; it is always linked
to relations of power. As he states, “every knowledge practice involves a form
of power.” In his analysis of institutions—such as schools, prisons, and
hospitals—he demonstrates how knowledge can become an instrument of social

! Michel Foucault, Discipline and Punish: The Birth of the Prison, New York: Pantheon
Books, 1977, p. 27.
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control, reproducing the existing order rather than transforming it. This is
evident in curricula that glorify certain values while marginalizing others, or in
official statistics that conceal as much as they reveal.

Abdallah Laroui warns against the “false consciousness” that arises when
epistemological concepts are imported from outside their context without critical
scrutiny, leading to a distorted understanding of reality shaped by pre-packaged
frameworks that do not reflect its particularities. In such cases, knowledge shifts
from being a tool of liberation to an instrument for reproducing dependency.*

Laroui argues that false consciousness occurs when Arab researchers adopt
Western concepts or theories without considering their suitability for
understanding their own social realities. The problem is not knowledge itself,
but its application outside its proper context. Knowledge, in these instances,
ceases to emancipate thought and instead reinforces subordination.

For example, in sociology, some Arab researchers have applied concepts such as
social class or alienation, as developed by Marx in industrial Europe, to rural or
traditional Arab societies without modification. These societies do not share the
same class structures or labor relations, making such analyses inaccurate and
detached from local realities.

Laroui advocates for reproducing concepts within the Arab context, meaning
that researchers should start from their own social reality to develop context-
sensitive tools and concepts, rather than importing them wholesale from
different historical and cultural experiences.

Pierre Bourdieu emphasized the need to uncover the “symbolic violence”
exercised by academic knowledge when it presents itself as objective and
neutral, while in reality it i1s conditioned by the researcher’s position within the
social field. For example, in studies of social classes,> a researcher’s
classification of taste or behavior may unconsciously reflect value judgments,
thereby contributing to the reproduction of class distinctions rather than
analyzing them.

By “symbolic violence,” Bourdieu refers to the subtle form of control exerted
by institutions and knowledge when they claim neutrality and objectivity, yet in
fact reproduce power relations within society. Academic knowledge, from his
perspective, is never produced in a vacuum; it emerges from a specific social
position. The researcher themselves is part of the social field, carrying conscious
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and unconscious representations and judgments influenced by their class and
cultural background.

For instance, when studying social classes or cultural taste, a researcher does not
merely describe reality but also participates in defining what is considered
“refined” or “inferior.” If the preferences of the wealthy class in art or cuisine
are labeled as “superior,” this confers cultural legitimacy on the norms of the
upper class, presenting them as natural or universal. This is symbolic violence:
imposing a particular class’s perspective on others without awareness that it is
conditioned by social position.

For example, if a sociologist analyzes the behaviors of working-class urban
populations and describes them as “uncultured” or “low-taste,” the researcher is
not providing a neutral scientific judgment but reproducing the perspective of
the middle or upper class, which sees itself as the standard for proper taste.
Here, research shifts from a tool to understand social phenomena into a means of
reinforcing class distinctions.

Bourdieu calls on researchers to be aware of their social position within the
scientific field and to practice reflexivity, continuously reflecting on how their
background, values, and interests shape the way they formulate questions and
interpret results. In his view, science cannot be innocent of the society that
produces it unless it consciously recognizes its limits and sources of bias.

In the same context, in psychology, Erich Fromm warns against “technical
knowledge,” which separates means from ends and produces a person lacking a
moral compass—someone who knows how to do things but does not ask why.
This is reflected in the use of psychological knowledge to shape public opinion
or manipulate consumer behavior, as seen in marketing psychology.

Fromm argues that contemporary humans possess an enormous amount of
technical knowledge—knowledge that focuses on how to perform tasks—but
neglects the more important question: Why do we do them? This type of
knowledge separates means from ends, making a person capable of controlling
nature or behavior, yet deprived of the ethical guidance that should direct that
control.

For Fromm, the problem is not the technology itself, but the dominance of
instrumental reason, which evaluates everything solely according to utility and
efficiency, ignoring human values and meaning. In such cases, science becomes
a tool for control rather than understanding, for direction rather than liberation.

*Erich Fromm, The Sane Society, New York: Rinehart and Company, 1955, p. 45.
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In psychology, this danger is particularly evident in marketing or advertising
psychology. Instead of using psychology to understand humans and support
their personal growth, it is used to manipulate desires, making individuals more
consumptive and compliant. For example, companies use behavioral psychology
studies to identify colors or words that influence purchasing decisions or to
design advertisements that provoke emotion rather than rational thinking.

Here, psychological knowledge becomes a tool for economic and social
influence, not a means of freeing individuals from pressure. People know how
to persuade others, but they do not ask why they should do it or whether the
act is just or ethical.

Fromm warns that the dominance of technical knowledge may produce humans
who are effective in a practical sense but empty inside, lacking purpose and
meaning, measuring success by their ability to control rather than their capacity
for understanding, love, or creativity.

Therefore, caution toward knowledge does not mean doubting it, but entails
awareness of its ideological dimensions, analyzing the conditions of its
production, and questioning who produces it and for whom. This caution
does not call for rejecting knowledge but for using it with critical awareness,
especially in the social sciences, where humans are treated not as silent objects
but as active, interpretive, and complex beings.

The Importance of Epistemology
Epistemology forms the backbone of any scientific or philosophical project
because it does not merely provide cognitive tools; it raises the fundamental
questions that define the very nature of knowledge: How do we know? What
makes our knowledge true? And what are the limits of this knowledge? Without
such inquiries, science becomes a mere descriptive accumulation of data, and
philosophy turns into reflection isolated from human reality. Epistemology gives
scientific and philosophical thought self-awareness of its logic, limits, and
legitimacy.

First, distinguishing scientific knowledge from other types of knowledge is a
fundamental pillar of epistemology. Scientific knowledge differs from
mythological or ideological knowledge in that it is based on self-criticism and
continuous falsification. In this context, Karl Popper’s position stands out: he
considered the falsifiability of a theory as the criterion of its scientific nature.
According to him, science is not about confirming hypotheses but about testing
and potentially refuting them, because knowledge that cannot be falsified cannot
be considered scientific. Therefore, science progresses to the extent that it
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allows itself to be wrong.* This epistemological perspective makes doubt and
experimentation the core of scientific knowledge, rather than a threat to it.

Second, epistemology enables the researcher to understand the philosophical
foundations underlying their research methods. Choosing a method is not merely
a technical decision but an epistemological stance. For instance, a sociologist
using a qualitative approach starts from an epistemological perspective that
views social reality not as a purely objective entity, but as the product of human
meanings and interactions. Consequently, understanding social phenomena is
not achieved solely through quantitative measurement, but through interpreting
the meanings that actors assign to their actions. This awareness of
epistemological assumptions, as Benton and Craib highlight, makes the
researcher more conscious of their position and the limits of their knowledge.?

Third, epistemology plays a critical and emancipatory role, as it uncovers the
interests and ideologies underlying scientific discourse. Knowledge is never
neutral; as Michel Foucault emphasized, it is always linked to power. Every
knowledge system, no matter how objective it may appear, conceals power
relations that determine what can be said and what must be hidden. For instance,
when a discourse presents “natural differences between the sexes” as scientific
truth, epistemology allows us to question this discourse: Where do its
assumptions come from? Whose interests does it serve? Does it reflect
patriarchal power structures in society? In this way, epistemology becomes a
tool for critiquing science itself, not rejecting it, but promoting awareness of its
limitations and the need for justice in its application.®

Fourth, epistemology teaches us epistemic humility, reminding us that truth is
not absolute and that reality is too complex to be reduced to a model or equation.
Edgar Morin pointed out that contemporary scientific thought has begun to
move away from strict reductionism and to acknowledge complexity. Science no
longer aims at producing ultimate certainty, but at achieving a probabilistic and
evolving understanding. Morin calls this "complex thought,” which combines
doubt and certainty, unity and multiplicity, order and chaos. In his view, true
science is that which "inquires without concluding definitively."*

Fifth, the importance of epistemology manifests in researcher formation, as it
provides awareness of their position within the field of knowledge and frees

' Karl Popper, The Logic of Scientific Discovery, p. 27.

?Ted Benton, and Craib, lan, Philosophy of Social Science: The Philosophical Foundations
of Social Thought, 2nd edition, Basingstoke: Palgrave Macmillan, 2011, p. 5.

* Michel Foucault, Power/Knowledge: Selected Interviews and Other Writings, 1972—
1977, New York: Pantheon Books, 1980, p. 81.

“Edgar Morin, Introduction & la pensée complexe, Paris: Editions du Seuil, 2005, p. 74.
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them from rote repetition. An epistemologically-informed researcher does not
only ask “What should I study?” but also “How should I study it? And why
should I study it?” This critical mindset produces independent researchers
capable of reframing questions and expanding the horizon of knowledge, rather
than merely reproducing it. Epistemology is therefore not just theoretical
reflection but a method of scientific thinking that makes every research
endeavor an exercise in questioning both self and reality.

In the social sciences, epistemology forms the core of scientific thinking
because it does not only determine how knowledge is produced but also
interrogates the researcher’s relationship with social reality and the feasibility of
attaining genuine objectivity in studying humans and societies. Social
knowledge does not emerge in a vacuum; it is produced within a historical,
cultural, and political context that influences both the researcher and the
subject. Thus, epistemology in this field is not merely philosophical reflection
but a critical stance guiding the research process.

In natural sciences, a researcher can study a chemical or physical phenomenon
independently of themselves, as their presence does not alter the interaction or
outcome. In contrast, social phenomena are influenced by the researcher’s
presence because they are human and meaningful, carrying symbols and
meanings embedded in language and culture. When studying topics like
religiosity, identity, or daily practices, the researcher engages in an interactive
relationship with participants, making the resulting knowledge a product of
social interaction, not mere external observation.

This highlights a fundamental distinction in social science epistemological
approaches:

1. The positivist-interpretive approach seeks to discover general laws
governing social phenomena, such as divorce rates, unemployment, or
crime, often using statistics. This approach assumes that society can be
analyzed similarly to a natural phenomenon.

2. The interpretive-hermeneutic approach focuses on the meanings
individuals assign to their actions, such as understanding immigrants’
experiences, the significance of religious rituals, or how people construct
identity within a group. Here, numbers alone cannot reveal the depth of
human experience, as every social act is fundamentally symbolic and
meaningful. For example, religious rituals cannot be explained merely by
counting participants or repetitions; one must understand what the ritual
represents to the actors: Is it a way to approach the sacred? To affirm
group belonging? To express cultural identity? This understanding
requires adopting a qualitative epistemological perspective.
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Epistemology also enables researchers to be conscious of their position within
the social field. Knowledge is not produced in isolation but within a network of
political, economic, and cultural forces. Awareness of one’s social and
epistemic position helps avoid projecting biases onto the research subject and
fosters reflexivity—continuous reflection on how one’s background and
interests shape the knowledge produced.

Moreover, epistemology helps transcend traditional dichotomies that have
hindered understanding social phenomena, such as self versus object or
individual versus structure. It promotes a complex view of reality,
acknowledging that individuals act upon social structures while simultaneously
being influenced by them. For instance, unemployment can be understood not
only as an economic outcome but also as a social structure that produces diverse
subjective experiences: frustration, loss of status, and pursuit of informal
alternatives.

Finally, epistemology grants the social researcher intellectual immunity
against over-reliance on natural science models, resisting the idea that society
IS a mere experimental lab. Humans are not measurable objects; they are
linguistic and cultural beings embedded in networks of values and
relationships. Consequently, the study of humans cannot follow the same
methodologies as the study of matter. The specificity of social sciences lies in
combining interpretive understanding with critical analysis, and in balancing
the search for patterns with attention to meanings.

In this sense, epistemology is not merely a branch of philosophy but a
comprehensive critical awareness guiding the researcher to understand the
limits of knowledge, to rethink the relationship between self and society,
understanding and change, science and humanity.

Summary:

This lecture focuses on providing a comprehensive epistemological
understanding of the social sciences by reviewing the foundations of
epistemology, which rely on careful observation, experimentation, critical
analysis, and logical reasoning to ensure the validity of knowledge. The lecture
also addressed the subject of epistemology, namely the study of the nature of
scientific knowledge, its limits, and the methods for verifying its credibility,
while highlighting the distinction between scientific and non-scientific
knowledge. Epistemology gains its importance from its ability to equip students
with tools for critical and methodological thinking, enabling them to regulate
scientific research and distinguish between scientific facts and personal
opinions, thereby enhancing their capacity to understand social phenomena
accurately and objectively.




Self-Assessment:

Exercise 1: True or False (with corrections)
Determine the correctness of the following statements and correct any errors:

1. Doubt in epistemology means denying all truths.

o False: Methodical doubt does not deny truth; it aims to test
hypotheses and ensure the objectivity of knowledge.

2. Experimentation is a fundamental requirement for building knowledge in
the social sciences.

o True: Especially in empirical approaches, experimentation allows
for testing hypotheses and collecting objective data.

3. Rationalism means rejecting experience in favor of intuition only.

o False: Rationalism prioritizes reason and logical analysis, but it
does not necessarily reject experience when needed for knowledge
verification.

4. Realism assumes that reality can be studied as it is, without researcher
intervention.

o Partially false: Realism assumes an objective reality exists, but the
researcher still interprets phenomena within its social context,
so complete non-intervention is inaccurate.

Exercise 2:
Question: Discuss the relationship between "methodical doubt" and "building
scientific objectivity"” in social research, with an example from the field.

Exercise 3:
Read the text and answer:
"A scientific study cannot be conceived without epistemological awareness, as
epistemology acts as a shield that protects the researcher from falling into
common knowledge, and helps distinguish between opinion and scientific
knowledge."

. Central idea: Epistemology safeguards researchers from misconceptions
and enables the distinction between personal opinion and scientifically
verified knowledge.

. Explanation: This demonstrates epistemology's importance in scientific
research, as it guides the researcher to maintain rigor, critical thinking,
and objectivity.

Exercise 4.
"Epistemology is not just theoretical knowledge; it is a condition for the
scientific process itself."”
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« Discussion: This emphasizes that epistemology shapes the researcher's
understanding of methodology, guiding how and why research is
conducted. For sociology students, it fosters critical thinking,
methodological awareness, and independence, enabling them to frame
questions and interpret data responsibly.

Exercise 5: Case Study
In a study on "symbolic violence in media discourse," the researcher relied only
on personal opinions and analysis without examining the content or using a clear
methodology.

. Epistemological error: The researcher ignored systematic data
collection and analysis, relying solely on subjective interpretation.

. Conflict with epistemology: This approach contradicts epistemology as a
structured source of knowledge, which requires methodical observation,
verification, and transparency.

« Most appropriate epistemological method: A qualitative content
analysis combined with a systematic interpretive or critical approach,
ensuring that interpretations are grounded in data rather than personal
bias.

Lecture Three: Scientific Knowledge: Its Limits, Sources, and
Epistemological Principles

Introduction:

The topic of scientific knowledge has been a central concern in human thought
since the dawn of civilization. Questions such as “How do we know?” and
“What makes our knowledge true or false?”” have accompanied every stage of
human intellectual development, as they define humanity’s relationship with the
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world, reality, and the self. The scientific progress we witness today would not
have been possible without distinguishing organized scientific knowledge from
other prevailing forms of knowledge in earlier stages, such as myth, religion,
speculative philosophy, and popular knowledge.

At its core, the pursuit of knowledge is an existential necessity. Since the earliest
times, humans have sought to understand the phenomena surrounding them—
thunder, rain, death, disease, and time. Initially, these phenomena were
interpreted through imagination, symbols, and myths, gradually giving way to
rational and empirical explanations. From this evolution, science emerged as a
gualitative shift in human thought, grounding knowledge in observation,
experimentation, and verification, rather than in tradition and imitation.

However, differentiating science from other types of knowledge has not been
straightforward; it is the result of a long philosophical and epistemological
development. Philosophers and scientists have sought to establish criteria that
define what constitutes scientific knowledge. Scientific knowledge does not
merely explain phenomena; it investigates their causes, constructs generalizable
and testable models, and subjects itself continuously to critique and revision.

This lecture is therefore important because it seeks to clarify the boundaries
between scientific knowledge and other forms of knowledge, to highlight the
sources from which scientific knowledge emerges, and to outline the principles
that ensure its objectivity and credibility. This clarification is not intended to
diminish the value of other types of knowledge, but rather to emphasize the
distinctiveness of the scientific method in producing accurate and organized
knowledge that contributes to understanding and controlling reality.

In the social sciences, this discussion becomes even more significant because
social phenomena differ from natural phenomena: they are governed by symbols
and meanings and are influenced by human culture and history. Hence,
epistemological awareness becomes an essential condition for any social
researcher aiming to produce scientific knowledge that goes beyond subjective
impressions and moral judgments.

The objectives of this lecture are to enable students to:
. Distinguish between different types of knowledge.
. Understand the foundations of scientific knowledge.
* Recognize the ethical and methodological principles governing it.
* Appreciate its value in building a society grounded in critical and rational
thinking.

In this way, distinguishing scientific knowledge becomes not merely a mental
exercise, but a crucial step in developing a scientific mindset capable of
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questioning reality rather than submitting to it, and producing objective
knowledge rather than repeating inherited beliefs.

I. The Concept of Scientific Knowledge

1. Linguistic Definition of Knowledge
According to Lisan al-Arab, knowledge means perceiving a thing as it truly is,
with certainty. It derives from the root ‘know, which signifies distinguishing
and recognizing something after perceiving it through the senses or intellect.*
Thus, in its linguistic sense, knowledge refers to understanding and awareness
based on distinction and consciousness.

2. Technical (Epistemological) Definition
Scientific knowledge is one of the most important forms of knowledge that
humans have sought to build and organize over time, aiming to understand,
explain, and predict phenomena. It differs from other forms of knowledge, such
as philosophical, religious, or sensory knowledge, in that it relies on a
systematic method and precise criteria for truth and objectivity.

Linguistically, knowledge refers to perceiving a thing in its true form with
certainty. Technically, definitions of scientific knowledge vary according to
different intellectual schools. Zakaria Ibrahim defines scientific knowledge as
“a set of interconnected propositions reached through a systematic method and
subject to testing and verification.” This definition highlights two essential
elements: the methodology used to acquire knowledge and the empirical
verification that distinguishes it from belief or opinion. Science does not rely
solely on abstract contemplation but on observation and experimentation.

Mohamed Talbi adds that scientific knowledge “is a systematic effort aimed at
building a framework of laws that explain phenomena and help control them.”
This definition expands understanding toward the practical function of science.
It shows that science is not limited to comprehension and explanation but also
seeks regulation and control over phenomena, making it an effective tool for
advancing human life.?

According to Talbi, scientific knowledge is a structured endeavor aimed at
constructing a system of laws that explain phenomena and enable humans to
manage them. This implies that science goes beyond mere understanding or
explanation of events to include the capacity for practical intervention and
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application. For example, the study of infectious diseases did not stop at
identifying their causes; it led to the development of vaccines and treatments
that prevent and control disease spread, thereby protecting societies and
improving human life. In this sense, science becomes an active instrument of
change and improvement, linking theoretical understanding of phenomena with
practical applications that serve humanity and enhance its ability to confront
natural and social challenges.

From the philosophy of science perspective, Karl Popper offered a different
definition that emphasizes the critical nature of scientific knowledge. He argued
that science does not advance by proving hypotheses but by falsifying them.
True scientific knowledge is that which can be tested and potentially refuted
through empirical observation. In other words, science grows through error and
correction, rather than by accumulating final, unquestionable facts. This
approach positions science as an ongoing process of critique and revision, never
reaching absolute certainty.

According to Popper, scientific knowledge is characterized by its critical and
testable nature. Progress does not occur by establishing permanent truths but by
formulating hypotheses that can be falsified and empirically tested. Any
scientific theory is always open to critique and modification. For example, in the
study of physical phenomena, a theory might be proposed to explain planetary
motion. When new observations contradict the theory, it is revised or replaced
with a more accurate one. In this way, science is a continuous process of trial
and error, critique, and revision. It does not achieve final certainty but gradually
develops through ongoing verification and correction of mistakes.

In the same vein, Abdullah Abdul Daim views scientific knowledge as objective
knowledge grounded in systematic observation, experimentation, and logical
analysis. This distinguishes it from everyday knowledge, which may rely on
personal impressions or individual experiences. Scientific knowledge seeks to
transcend subjectivity by ensuring that results adhere to standards agreed upon
among researchers, allowing for verification and reproducibility.?

For instance, when studying the effect of a particular drug on blood pressure, a
researcher does not rely on personal feelings or anecdotal experience. Instead,
controlled experiments are conducted on a group of participants, outcomes are
measured accurately, and data are analyzed logically to reach conclusions that
other scientists can verify. In this way, scientific knowledge becomes a reliable
tool for understanding phenomena and making decisions based on objective
evidence rather than intuition or isolated experience.

t Karl Popper,. The Logic of Scientific Discovery, p. 27. }
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Abd Rahman Badawi’s Perspective

Abd Rahman Badawi emphasizes that what distinguishes scientific knowledge
Is its simultaneous verifiability and falsifiability. Scientific knowledge does not
claim to possess absolute truth; instead, it proposes hypotheses that remain open
to continual review. This characteristic makes science dynamic and evolving
over time.!

For example, Darwin’s theory of evolution was not accepted solely based on
initial observations; it has undergone continuous evaluation and refinement with
the discovery of new fossils and modern genetic studies, enhancing its accuracy
and comprehensiveness. Thus, scientific knowledge remains renewed and
progressive because it relies on ongoing review and the search for new evidence,
rather than asserting final and fixed truths.

Core Features of Scientific Knowledge:

Methodical: Follows organized steps in research.
Empirical: Based on observation and testing.
Objective: Seeks to overcome individual biases.
Cumulative: Builds on prior knowledge.

Critical: Open to continuous review and correction.

agbrwn e

For instance, when a psychologist studies anxiety, they do not limit themselves
to describing it as a subjective feeling. They employ tools such as surveys and
experiments to measure it, analyze its causes, and compare results with previous
data. This transforms personal understanding into scientific knowledge that is
testable and reproducible.

In this way, scientific knowledge is not merely a collection of information, but a
comprehensive system of structured understanding of reality, verified through
experimentation, built on critique, and developed cumulatively.

A visual diagram can further illustrate the sequential stages of scientific
knowledge production—from questioning and observation to hypothesis testing
and law formulation—helping students grasp the logic and progressive
development of scientific thinking step by step:
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Stages of Scientific Knowledge Production

e )

Observation

Observe and study the phenomenon

¥

, Formulate Scientific Question
e

Identify the problem or question

Propose a possible explanation

Test the Hypothesis

Conduct experiments and collect data

i I'b Verification and Analysis

Analyze and verify the results

Establish the law or general model

Figure 02: A Visual Diagram of the Stages of Scientific Knowledge
Production (Al-Supported)

This diagram illustrates that the construction of scientific knowledge is a
structured process that passes through multiple stages, from observation to
experimentation, and finally to theoretical interpretation. These stages
distinguish science from other forms of knowledge, as it is based on evidence
and verification. Every scientific inquiry begins with a question and culminates
In a result that can be tested, which is what gives it its credibility and value.

I1. Distinguishing Scientific Knowledge from Other Types of Knowledge

Human knowledge is a multifaceted phenomenon, manifesting in diverse forms
and acquired through different methods depending on the purpose and means of
inquiry. Each type of knowledge highlights a particular aspect of human




experience with the world, whether through direct experience, intellectual
reflection, religious belief, or cultural tradition. Scientific knowledge, however,
occupies a distinct position among these forms. It combines methodological
rigor with objectivity, providing a framework for understanding phenomena in a
way that can be practically and empirically verified. To fully grasp this
distinction, it is essential first to review the various types of knowledge and then
to clarify the fundamental differences that make science a unique epistemic tool.

- Sensory Knowledge

Sensory knowledge relies on direct experience and interaction with the
surrounding environment, primarily through the five senses. However, it is
inherently subjective, as each individual’s perception of a phenomenon may
differ from another’s. For example, the perception of heat or cold can vary from
person to person, as can the experience of taste or smell. Consequently, it is
difficult to generalize or objectively verify such knowledge. As the French
philosopher Maurice Merleau-Ponty notes, "the body is the primary medium of
perception, which makes sensory experience unique to each individual."*

Sensory knowledge forms the foundation of human engagement with the world.
It arises directly from interaction with the environment through sight, hearing,
smell, taste, and touch. These senses allow humans to gather immediate
information about natural and social phenomena, such as feeling temperature
changes, hearing the sound of rain, or tasting food.

Despite its importance, sensory knowledge remains limited by its subjective
nature. Individual perceptions vary depending on personal sensitivity and prior
experiences. For instance, one person may feel heat more intensely than another
under the same conditions, or responses to a specific scent may differ among
individuals. This variability makes it difficult to generalize sensory knowledge
or evaluate it objectively in a way that is universally acceptable.

Furthermore, sensory knowledge goes beyond mere surface observation. It
requires awareness of the interaction between the body and the environment,
meaning that every sensory experience is not just the reception of stimuli but an
active engagement where the body shapes the quality of perception and
interpretation of phenomena.

Additionally, sensory knowledge often represents an initial stage in the
construction of more advanced forms of understanding, serving as a gateway to
scientific or intellectual knowledge. Humans begin by perceiving phenomena

45 .= <2010 caal) dagill )y el de daad dea 5 conadly Lol LI ¢ s o) yae )y sa!

o




through their senses, then may seek to interpret them more deeply through
reasoning or scientific experimentation. For this reason, sensory knowledge is a
necessary starting point, but on its own, it is insufficient for developing a
comprehensive or objective understanding of reality.

- Philosophical Knowledge

Philosophical knowledge relies on rational thinking and logical analysis, aiming
to explore existential, ethical, and epistemological questions. This type of
knowledge often does not undergo direct empirical testing, yet it deepens
understanding and expands intellectual insight. For instance, René Descartes’
reflections on self-certainty (such as his statement, "I think, therefore I am")
open nel/v epistemological horizons, although their practical verification remains
limited.

While the senses provide an initial gateway to understanding the world through
direct experience, the human mind does not stop at mere observation. It seeks to
interpret what lies beyond phenomena, to understand their causes and purposes.
This is where philosophical knowledge emerges, using rational thought and
logical analysis to address fundamental questions about existence, knowledge,
and values.

Philosophy goes beyond the limits of sensory input. It does not merely collect
data about phenomena; it analyzes them, reflects on their causes and
consequences, and investigates issues such as human nature, morality, and the
meaning of life. Through tools of logical reasoning and intellectual
introspection, philosophy can reach coherent conclusions, even though this
knowledge is rarely subject to direct empirical testing, which limits its practical
verification.

An example is René Descartes’ meditation on self-certainty, expressed in the
phrase: "l think, therefore | am." This statement illustrates how the mind can
achieve internal certainty without relying on direct sensory experience, yet it
remains theoretical knowledge that cannot be empirically tested in a scientific
manner.

In this way, philosophical knowledge complements sensory knowledge. It takes
the initial information provided by the senses and processes it intellectually to
analyze phenomena, understand their causes and purposes, and develop critical
and systematic thinking skills.

- Religious Knowledge
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Religious knowledge is based on revelation and faith, with its primary goal
being spiritual guidance and the pursuit of meaning and purpose, rather than
empirical testing or practical verification. For example, explanations of
earthquakes or rainfall in religious traditions often focus on the symbolic and
spiritual significance of the event, rather than its natural causes, making them
beyond empirical testing.*

Religious knowledge provides a framework for understanding phenomena from
a symbolic and moral perspective. It interprets events not only in terms of
physical causes but also in terms of divine messages or spiritual principles that
humans are expected to follow. In this way, religious knowledge addresses
questions about values and meaning—questions that human reason alone may
not fully answer.

Although it is not empirically testable, religious knowledge plays a vital role in
guiding human behavior and shaping our understanding of existence and our
relationship with the surrounding world. Thus, religious knowledge
complements both sensory and philosophical knowledge: sensory knowledge
provides the initial data, philosophical knowledge processes and analyzes it
intellectually, and religious knowledge adds a spiritual and moral dimension that
gives life meaning and purpose.

- ldeological Knowledge

Ideological knowledge is influenced by political or intellectual affiliations,
aiming to support a specific perspective rather than pursue objective truth. For
instance, some historical narratives may serve political agendas without fully
adhering to documented evidence.?

After humans direct their reasoning toward philosophical reflection and seek
spiritual meaning through religious knowledge, another type of knowledge
emerges under the influence of political and ideological commitments—
ideological knowledge. This form of knowledge does not necessarily pursue
objective truth but seeks to support a particular viewpoint, often serving the
interests of a group or authority.

Ideological knowledge manifests in historical or political accounts that are
presented in a way that promotes a specific agenda, often omitting or selectively
interpreting evidence. For example, historical events may be portrayed in a
biased or condensed manner to reinforce a nationalist or political idea. This
demonstrates that ideological knowledge is often directed and constrained by
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predefined goals, unlike scientific knowledge, which strives for objectivity and
empirical verification.

However, ideological knowledge can also be seen as a natural extension of
human attempts to understand the world. It reflects how beliefs and ideas
interact with social and political contexts and demonstrates that all knowledge is
influenced by the surrounding intellectual and cultural environment.
Consequently, ideological knowledge is connected to previous forms of
knowledge: sensory knowledge provides the initial data, philosophical
knowledge analyzes it, religious knowledge adds the spiritual dimension, and
ideological knowledge shapes it according to a specific perspective.

The Distinctiveness of Scientific Knowledge The fundamental distinction of
scientific knowledge lies in its reliance on a precise and systematic method,
empirical evidence, and the falsifiability of hypotheses that can be revised in
light of new data. Science does not claim ultimate truth but presents hypotheses
subject to continuous review. For example, Einstein’s theory of relativity
corrected the limitations of Newtonian laws in explaining the motion of objects
at high speeds or in strong gravitational fields, illustrating that science is a
dynamic, ongoing process based on criticism, review, and continuous
development

I11. Sources of Scientific Knowledge

Scientific knowledge represents the highest level of human understanding of
reality, as it relies on precise and systematic methodological foundations that
ensure objective, verifiable, and reviewable results. While sensory knowledge
provides initial data through direct experience and the senses, philosophical
knowledge analyzes these phenomena and reflects on their meanings and causes
through rational and logical thinking. Similarly, religious knowledge adds a
spiritual and moral dimension to life and existence, whereas ideological
knowledge interprets information according to specific political or intellectual
perspectives.

What distinguishes scientific knowledge from these types is its ability to
integrate direct experience, rational analysis, language, and the scientific method
within a comprehensive framework that allows for verification of results and
their correction when new data emerge. Science does not rely solely on
observation, nor only on rational reflection, faith, or ideological commitments.
Instead, it seeks to construct a holistic understanding of phenomena based on
evidence and demonstrable proofs that can be examined and reviewed.

From this perspective, the sources of scientific knowledge constitute the
essential pillars for its construction: observation and experimentation provide

.




accurate initial data, the mind analyzes and connects these data to infer laws,
language organizes and facilitates the exchange of information among
researchers, and the scientific method ensures that these processes follow a
systematic and sequential approach, allowing any researcher to verify,
reproduce, or further develop the findings.

1- Observation and Experimentation

Observation and experimentation constitute the primary sources of scientific
knowledge, enabling researchers to collect precise data on natural or social
phenomena. Scientific observation is not a superficial glance; it is a systematic
and methodical process aimed at identifying patterns and relationships among
variables. In sociology, for instance, field observations and interviews are
employed to understand social behavior from within, such as examining
interactions within families or local communities.® This approach provides rich
gualitative data that can be subsequently analyzed. Such emphasis on direct
experience distinguishes scientific knowledge from philosophical or religious
knowledge, which relies on reflection or revelation.

Observation and experimentation together form the pillars of scientific
knowledge, serving as the tools that give research its empirical and objective
character. Science does not rely on mere intuition or personal insight; it follows
a structured methodology based on careful observation and controlled testing of
phenomena to verify hypotheses and derive laws. Unlike ordinary perception,
scientific observation is deliberate and methodical, aimed at uncovering
relationships among variables. It must be organized, verifiable, and goal-
oriented. In the social sciences, including sociology and anthropology, field
observation and interviews enable researchers to grasp the meanings individuals
attach to their actions and practices within families or local groups. This form of
observation goes beyond superficial description, delving into the lived human
experience to understand how social and cultural patterns are constructed from
within.

Experimentation represents the methodological extension of observation,
moving researchers from mere observation to testing hypotheses under
controlled conditions. In the natural sciences, experiments are conducted in
laboratories where phenomena are reproduced under specific conditions. In the
social sciences, experimentation may take the form of social simulations or
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carefully structured surveys that examine the effects of specific variables on
behavior or attitudes. Through experimentation, scientific knowledge acquires
its evidential character, allowing verification, replication, and evaluation of
hypotheses based on evidence rather than opinion.

What distinguishes observation and experimentation within scientific knowledge
Is their ability to produce objective findings that can be verified by other
researchers, unlike philosophical knowledge, which relies on rational reflection,
or religious knowledge, which depends on faith and revelation. Scientific
knowledge is not built on personal conviction or rhetorical argumentation; it is
grounded in precise observation and systematic testing. Emile Durkheim
exemplified this approach in his classic study on suicide, employing statistical
observation and indirect experimentation to demonstrate the relationship
between social phenomena and structural factors, thereby establishing the
concept of the social fact as measurable and scientifically interpretable.

Through the integration of observation and experimentation, the essence of
scientific knowledge is formed. Observation allows for the description of reality
as it is, while experimentation enables its interpretation and the control of
variables. Knowledge thus transforms from mere reflection into an organized,
rational construct based on evidence and verification, granting it credibility,
objectivity, and efficacy as a tool for understanding and influencing the world.

2- The Mind

The mind is a central tool in the construction of scientific knowledge, enabling
the logical analysis of data derived from observation and experimentation, and
facilitating the synthesis of information and formulation of hypotheses. Science
relies on the mind’s capacity to connect variables and deduce the laws and
theories that explain phenomena. For example, when studying a social
phenomenon such as school violence, the researcher uses the mind to link field
findings with economic, social, and cultural variables to achieve a
comprehensive understanding of causality.

The mind is the core instrument in building scientific knowledge, giving
meaning and interpretive power to observation and experimentation. It
transforms research from mere data collection into the construction of a coherent
intellectual system. The mind organizes observations, compares phenomena, and
infers relationships and laws, thereby elevating knowledge from description to
understanding and analysis. Without the intervention of the mind, data collected
through observation and experimentation remain raw information devoid of
scientific significance, because scientific knowledge depends not only on what
IS seen but also on what is comprehended and explained.

.




In this context, the mind is not merely a mental faculty but a methodological
instrument that allows the researcher to analyze facts according to principles of
causality and interconnectedness. It mediates between reality and theory,
between experience and inference. Through logical reasoning, the researcher can
interpret relationships between variables and construct hypotheses that guide
investigation. René Descartes, for instance, regarded the mind as the supreme
source of knowledge, enabling humans to grasp truth through a method of doubt
and analysis. Scientific knowledge, at its core, is the product of an organized
mind functioning according to the rules of logic.

In the social sciences, the mind plays a crucial role in transforming field data
into theoretical knowledge. Researchers do not merely describe phenomena as
they appear; they employ their cognitive faculties to connect economic, cultural,
and psychological factors to explain them. When studying school violence, for
example, the mind helps the researcher understand how social pressures interact
with economic conditions and the institutional environment to produce
aggressive behavior. Here, the mind functions as a tool for abstraction and
interpretation, enabling the transformation of complex phenomena into
explanatory models that can be tested and generalized.

The role of the mind in science lies in its ability to transcend fragmentation and
apprehend systems. It gives science its unified methodological character and
allows human understanding to serve as a tool for controlling and predicting
reality. Scientific knowledge, therefore, emerges from a dialectical interaction
between experience and the mind: experience provides the raw material, while
the mind shapes it into a theoretical structure capable of explaining and
regulating phenomena. This integration of sensory data and rational thought
drives the continual advancement of science, as each empirical discovery
generates new intellectual questions, and each theoretical idea requires empirical
testing for validation or refutation.

3- Language

Language plays a fundamental role in scientific knowledge, serving as the
medium through which ideas are organized and communicated among
researchers. Scientific language enables precise description of phenomena,
formulation of hypotheses, and dissemination of results in ways that allow
others to verify or refine them." In sociology, for example, interview forms and
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field observation reports are written in clear and precise language so that other
researchers can replicate studies or compare findings.

Language is not merely a means of communication; it is an intellectual tool that
structures experience and gives it meaning. Science does not exist outside
language, as it provides the framework in which concepts are formulated,
hypotheses constructed, and results presented. Scientific language differs from
ordinary language in its pursuit of accuracy, clarity, and objectivity: it avoids
ambiguity and emotional bias, focusing instead on conceptual and
terminological precision. Consequently, any advancement in science is
accompanied by linguistic development, as new concepts require precise
expressions that reflect both their theoretical and practical content.

The relationship between language and knowledge is reciprocal. Language does
not simply transmit ideas; it contributes to their formation. It is the instrument
through which researchers think and reconstruct reality. What cannot be
expressed linguistically cannot enter the domain of scientific knowledge. From
this perspective, language provides the structure that allows the mind to organize
observation and experimentation, making them describable and analyzable. In
this sense, language is an epistemological component as essential as observation
and reasoning.

In the social sciences, language assumes an even greater significance because it
Is not only a tool for description but also part of the subject of study itself.
Sociologists and anthropologists use language to document interviews and
observations while simultaneously examining how language is employed within
society to express values, power, and identity. In this context, interview forms
and observation reports function as linguistic instruments that translate social
reality into analyzable data. The clarity and precision of language allow other
researchers to replicate studies or compare results, giving scientific knowledge
its cumulative and interactive character.

Therefore, language is not merely a vessel for scientific knowledge; it is an
integral component of its structure. It enables researchers to think, analyze, and
share their findings within the scientific community. Without language, science
loses its capacity to communicate and evolve, as any knowledge that cannot be
expressed remains incomplete, unverifiable, and unbuildable. In this sense,
scientific language embodies the relationship between thought, observation, and
reasoning, conferring both a human and rational dimension to knowledge.

4- The Scientific Method

The scientific method is a systematic approach to acquiring knowledge, based
on specific stages: observation, hypothesis formulation, experimentation,
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analysis, and ultimately, drawing conclusions. This method ensures objectivity
and verifiability of results, while allowing hypotheses to be revised when new
data emerge. In sociology, for example, a researcher may study the impact of
education on social behavior by designing a field study, collecting data, testing
hypotheses, and then deriving conclusions in a logical and methodical manner.*

Thus, the scientific method represents the organized path that researchers follow
to acquire knowledge accurately and objectively. It provides a framework that
defines the methodological steps necessary to understand phenomena, analyze
them, and extract the laws governing them. The process begins with observation,
where the researcher focuses on a specific phenomenon in reality, aiming for
precise description and careful recording of its characteristics. This is followed
by hypothesis formulation, which involves proposing a preliminary explanation
linking potential variables. Experimentation or field study then tests this
hypothesis against empirical data, followed by analysis, where the researcher
organizes, classifies, and identifies relationships among the data, leading to
conclusions that offer general explanations or laws that can be generalized.

The scientific method is distinguished by its capacity to achieve objectivity
through measurable and verifiable criteria, allowing other researchers to
replicate studies and confirm the validity of results. It is also flexible, permitting
modification of hypotheses when new data or unforeseen variables appear. This
openness makes scientific knowledge dynamic and continuously evolving, as it
does not treat truth as an absolute but as a field subject to ongoing review and
scrutiny.

In sociology, these steps are embodied in field studies aimed at understanding
human behavior within its social and cultural context. For instance, when
examining the impact of education on social behavior, a researcher begins by
precisely defining the phenomenon, formulates hypotheses regarding the
relationship between educational level and behavioral patterns, then collects data
through observation, interviews, or surveys. Subsequently, the results are
analyzed to test the validity of the hypotheses, culminating in conclusions that
clarify the nature of the relationships among the studied variables. This
methodological rigor renders social research scientific, as it goes beyond mere
description of reality to its explanation based on tangible and logical evidence.

In this way, the scientific method functions as a link connecting observation,
reasoning, and language. It integrates sensory data, analytical thinking, and
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organized linguistic expression. Through this integration, scientific knowledge
becomes precise, coherent, and reliable, surpassing the limits of individual
experience, philosophical reflection, or religious belief, as it is grounded in
principles of verification, evidence, and replication. In this sense, the scientific
method constitutes the structural foundation that ensures the objectivity of
knowledge and empowers its continuous development, contributing to the
accumulation of human understanding of reality.

I11. Principles of Scientific Knowledge

Scientific knowledge is grounded in a set of principles that ensure its accuracy,
credibility, and neutrality, distinguishing it from other forms of knowledge that
may be influenced by emotion, belief, or bias. These principles serve as both
ethical and methodological foundations guiding the researcher in data collection,
analysis, and presentation of results. The most prominent of these principles
include:

-1 Objectivity

Obijectivity requires the researcher to avoid any preconceived judgments or
personal opinions that might influence the interpretation of phenomena. Science
Is based not on subjective impressions but on observable and measurable data.
Objectivity demands that the researcher observes phenomena as they are, not as
they wish them to be. In sociology, for example, when studying a phenomenon
such as divorce, the researcher must set aside moral or religious judgments and
analyze it as a social reality with its own causes and conditions. Adhering to
objectivity ensures that scientific findings reflect reality itself rather than the
personal beliefs of the researcher.

-2 Precision

Precision entails the use of well-defined concepts and rigorous methodological
tools during data collection and analysis. Science requires clarity and
operational definitions to ensure concepts are measurable. For instance, when a
researcher discusses “poverty,” they must specify whether they mean financial
poverty, educational deprivation, or lack of social services. Such specificity
prevents ambiguity and allows for comparison across studies. Precision also
involves adherence to standardized measurement methods, such as carefully
designed surveys or structured observation tools, since any measurement error
can produce invalid results.?
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-3 Verifiability

A fundamental feature of scientific knowledge is its verifiability by other
researchers. Science does not rely on belief or trust but on the possibility of
replicating studies and obtaining consistent results. This property makes science
cumulative and collective, rather than a closed, individual endeavor. For
example, if one researcher studies the effect of unemployment on crime in a
specific city, another researcher can replicate the study in a similar context to
confirm the findings or identify new variables. Verifiability ensures the strength
and continuity of scientific knowledge.'

-4 Relativity

Scientific knowledge is inherently relative, as it does not claim absolute truth.
Every theory or finding remains valid within the temporal, spatial, and
contextual conditions in which it was produced. When data or research tools
change, results may also change. For instance, classical physics provided an
absolute understanding of motion until Einstein’s theory of relativity revised the
prevailing framework. In the social sciences, behaviors considered deviant in
one society may be normal in another. Researchers must recognize that their
findings are provisional and subject to revision, and that scientific progress
relies on continual reevaluation.

5- Scientific Ethics

Scientific ethics constitutes the value framework guiding researchers in their
work. It demands honesty in data collection, analysis, and documentation,
respect for participants’ rights, and avoidance of data fabrication or plagiarism.
In field research, for example, the researcher must clearly explain the study’s
purpose to participants and maintain confidentiality of their information.
References and sources must be accurately cited, as academic dishonesty
undermines the credibility of research and the trustworthiness of science as a
whole.

These principles demonstrate that scientific knowledge is not merely a mental or
empirical activity but also an ethical and methodological practice requiring
awareness and responsibility. A genuine scientific researcher does not aim to
prove personal opinions but to uncover truth as it is, using precise tools, rigorous
methods, and ethical standards that preserve the integrity and continuity of
science.
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V. The Epistemological Value of This Distinction

The epistemological significance of distinguishing between types of knowledge
lies in its crucial role in defining what counts as science and what falls outside it,
as well as in fostering critical awareness in researchers regarding the nature and
limits of their sources. This distinction is not merely a theoretical classification;
it forms a foundational element in constructing scientific thought itself, as it
directs researchers toward modes of reasoning and methodologies that ensure
objectivity and precision. Recognizing that scientific knowledge differs from
philosophical or religious knowledge in both tools and purpose enables the
production of verifiable knowledge, rather than following mere reflections or
beliefs. Gaston Bachelard captures this idea, stating that “science advances at
the expense of opinion; every scientific knowledge corrects a previous
knowledge that was closer to opinion than to science.” Thus, the
epistemological distinction serves as a continual mechanism for purifying
scientific thought from slips into common sense or ungrounded beliefs.

This distinction also guides researchers toward critical awareness of the sources
they rely upon. A social scientist who understands the difference between
empirical observation and philosophical reflection or religious belief is better
equipped to develop objective research tools. For example, when studying
addiction, the researcher does not rely solely on moral or rhetorical explanations
but collects field data and analyzes it statistically to understand the structural
factors that explain behavior. This critical awareness allows the researcher to
differentiate between testable empirical knowledge and symbolic or rhetorical
knowledge that relies only on value-laden interpretation. Edgar Morin
emphasizes this perspective, noting that “the scientific mind does not merely
gather data; it reflects on how the data are produced and subjects its own tools to
continuous scrutiny.””

The epistemological value of this distinction also protects science from sliding
into ideology or superstition. The absence of clear boundaries between types of
knowledge allows metaphysical or rhetorical interpretations to infiltrate
scientific inquiry. For example, interpreting social phenomena based on
preexisting beliefs or ideological affiliations turns research into a tool for
justification rather than understanding. Karl Popper highlights this principle by
asserting that “what distinguishes a scientific theory is not its absolute truth, but
its falsifiability—that is, its openness to testing, debate, and criticism.”® This
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principle prevents science from becoming a closed ideology or rigid dogma and
ensures that it remains open to correction and development.

Thus, the epistemological value of distinguishing scientific knowledge extends
beyond cognition to ethical and methodological dimensions. It equips
researchers with the capacity for continuous critical review and instills a sense
of scientific responsibility toward the truth. Distinguishing between what is
scientific and what is not preserves the purity of methodology and guarantees
the ongoing advancement of human knowledge within an objective and open
horizon.

V. Practical Examples

The practical value of the epistemological distinction between types of
knowledge is evident in how researchers approach social and psychological
phenomena scientifically, moving beyond moral judgments or metaphysical
explanations toward systematic analysis based on evidence, observation, and
experimentation. This distinction is not merely a theoretical exercise; it is what
gives research its scientific character and enables objective interpretation of
reality. This is illustrated in several applied examples from sociology and

psychology.

In sociology, the distinction becomes clear in the study of poverty. Moral or
popular explanations often attribute poverty to laziness, lack of ambition, or
absence of personal responsibility. Such approaches impose value judgments on
the phenomenon, blaming the individual while ignoring the social and economic
structures that produce and reproduce poverty. A scientific approach, by
contrast, treats poverty as the product of specific social and economic structures
and relies on precise field tools—such as surveys, interviews, and statistical
analysis—to interpret it within a broader system of relationships, including
education, unemployment, unequal resource distribution, and state policies.

Pierre Bourdieu, in his study of social classes, emphasizes that “economic
inequality can only be understood in the context of the symbolic and cultural
relationships that reproduce it.”* In this sense, poverty cannot be studied in
isolation from the cultural and educational capital that shapes individuals’
opportunities within society. Families possessing strong cultural resources—
education, knowledge, skills—can maintain their social position, while deprived
groups remain trapped in structural poverty regardless of effort. This structural
analysis, grounded in field observation and statistical data, demonstrates the
importance of a scientific approach in transcending moralistic discourses, as it




explains phenomena within their material and symbolic relations rather than
through normative judgment.

In psychology, the epistemological distinction is reflected in treating human
behavior as a scientifically investigable phenomenon rather than as an
expression of supernatural or metaphysical forces. For instance, when an
individual experiences disorders such as depression or anxiety, religious or
cultural narratives may interpret them as a lack of faith or spiritual trial, whereas
psychology considers them cognitive—behavioral disorders rooted in patterns of
thought, emotion, and perception.

Aaron Beck, the founder of cognitive-behavioral therapy, asserts that “negative
emotions are not the direct result of events, but of the way we perceive them.”
1 - - - -
Accordingly, researchers or therapists subject these phenomena to systematic
observation, hypothesis testing, and intervention aimed at correcting distorted
thought patterns that produce exaggerated emotional responses. In this way,
psychological suffering becomes a measurable, diagnosable, and treatable
scientific subject, far removed from moralistic or sermonic explanations.

A third example can be drawn from social anthropology to illustrate the impact
of the epistemological distinction in field research. When studying magic rituals
or traditional beliefs, anthropologists do not treat these practices as mere
superstition or logical deviation but seek to understand them within their cultural
and social context. Bronistaw Malinowski, in his classic study of the Trobriand
Islanders, demonstrated that “magic in traditional societies serves social and
psychological functions and is used as a mechanism to cope with anxiety and
uncertainty.”” This scientific understanding does not pass judgment but
interprets phenomena within their cultural logic, representing the essence of the
epistemological method in the social sciences.

These examples show that the epistemological distinction between scientific
knowledge and other forms is not purely theoretical but a methodological
principle guiding and regulating scientific practice. It frees research from value-
laden constraints and normative discourse, establishing an understanding of
reality based on observation, analysis, and evidence. Without this distinction, the
social and human sciences lose their specificity as scientific fields of
interpretation, becoming ideological or sermonic narratives far removed from
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their fundamental goal: understanding humans and society in light of empirical
data that can be tested and critically assessed.

Summary:

This lecture focuses on understanding the nature of scientific knowledge and
distinguishing it from other forms of knowledge such as myth, religion,
reflective philosophy, and popular knowledge. It emphasizes that scientific
knowledge emerged from humanity’s continuous effort to understand
surrounding phenomena in a rational and empirical manner, relying on
observation, experimentation, verification, and continuous critique. The lecture
also highlights the epistemological foundations of scientific knowledge and the
ethical and methodological principles that ensure its objectivity and credibility.

In the social sciences, epistemological awareness is especially important because
social phenomena are shaped by meanings, culture, and history. Therefore, the
researcher’s ability to distinguish between scientific knowledge and subjective
impressions is crucial for producing precise, testable, and analyzable knowledge,
and for developing a scientific mindset capable of questioning reality and
generating objective understanding of social phenomena.

> Self-Assessment Exercises
Comprehension Exercises

Question 1:

Explain in your own words the difference between sensory knowledge and
scientific knowledge.

Give two examples from your daily life for each type.

Question 2:

Why does Karl Popper argue that science advances through falsification rather
than confirmation?

Provide an example from the social sciences.

Question 3:
What is meant by the objectivity of scientific knowledge?
Mention two behaviors that a researcher can adopt to ensure this objectivity.

Question 4:

Rewrite Zakaria Ibrahim’s definition of scientific knowledge in simple
language.

Which element does this definition emphasize?

.




Comparison Exercises

Question 5:
Compare religious knowledge and scientific knowledge in terms of:

« Source

« Method of access
« Verifiability

« Ultimate goal

Question 6:
Compare philosophical knowledge and scientific knowledge.
What are the points of integration between them in studying social phenomena?

Question 7:

Compare ideological knowledge and scientific knowledge.
How does the former influence individual awareness?
How does the latter attempt to overcome this influence?

Application Exercises

Question 8:

Give an example from daily life where sensory observation is transformed into
scientific knowledge.

Explain the six stages of producing scientific knowledge in this example.

Question 9:

Given the following phenomenon:

"The rise in school violence in recent years"
Provide:

A scientific question

A hypothesis

A data collection method

A method to verify the hypothesis

Question 10:

Give an example of a personal bias a researcher in the social sciences might
have.

How can epistemological controls reduce this bias?

Question 11:
Rewrite Abdel Rahman Badawi’s definition of scientific knowledge in a short
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paragraph.
Then provide an example illustrating the falsifiability of knowledge.

Student Self-Assessment

Question 12:
Can you now distinguish between the five types of knowledge?
Write one sentence explaining each type.

Question 13:
Which concept was the most difficult for you?
Explain why.

Question 14:
Rate yourself from 1 to 5 in understanding the following points:

« Sources of scientific knowledge

« Limits of scientific knowledge

« The difference between science and non-science
« The experimental method

. Epistemological controls

Question 15:
Write three new questions of your own about the lecture.

Lecture Four: Defining Science, Its Standards, Objectives, and
Characteristics

Introduction
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This lecture represents a fundamental stage in developing the student’s scientific
awareness. Its aim is to present science not as a collection of isolated facts, but
as an integrated system of knowledge grounded in clear and objective
foundations. Defining science goes beyond viewing it as a mere accumulation of
information; it positions science as a means of understanding phenomena,
analyzing the relationships between them, and developing the ability to predict
and influence them. In this sense, science functions as a cognitive tool that
enables humans to move beyond personal impressions and spontaneous
explanations toward a structured understanding based on evidence that can be
tested and verified.

Scientific knowledge is built upon precise standards that distinguish it from
other forms of knowledge. Accuracy in observation, repetition in
experimentation, the testability and revisability of results, and neutrality in
dealing with data are all elements that make science a methodological practice
grounded in rational reasoning and systematic observation. These standards do
not merely regulate research procedures; they also ensure the credibility of
scientific knowledge and the validity of its conclusions, allowing it to be applied
across diverse contexts, whether in the natural sciences or the social sciences.

Moreover, the objectives of science play a decisive role in guiding scientific
inquiry and determining its practical value. Science seeks understanding and
explanation, but it does not stop there. It extends toward prediction and control,
enabling it to offer solutions to real-world problems and to improve living
conditions. Within this framework, science fulfills its role as a tool for change
and critical analysis, allowing researchers to question social, economic, and
political realities and to uncover the underlying causes and hidden relationships
among different phenomena.

The characteristics of scientific concepts add another dimension to scientific
awareness. These concepts are marked by abstraction, precision, and generality,
enabling the transition from particular cases to a deeper understanding of
general patterns. Such characteristics equip students with an analytical and
critical perspective, allowing them to comprehend complex phenomena in a
coherent and systematic manner while avoiding personal bias and errors
resulting from random or unsystematic observation.

In summary, this lecture serves as an entry point to understanding science both
as a method and as a mode of knowledge production. It enables students to
distinguish scientific knowledge from other forms of knowledge, to adhere to
ethical and methodological standards, and to expand their capacity for critical
and analytical thinking in the study of social and human phenomena.

First: Definition of Science
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a. Linguistic Meaning

The term (science/knowledge) is derived from the triliteral Arabic root (~l-m)”,
which conveys the meanings of perception, knowledge, and distinction.
According to Lisan al- ‘Arab, ‘ilm refers to the apprehension of a thing in its true
reality. It originates from the verb ‘alima (to know), from which are derived
‘alim (knower) and ma ‘lam (that which is known). In its linguistic sense,
therefore, ‘i/m denotes a form of certain understanding based on recognition and
clarity, distinguishing what is known from what is unknown.*

According to Al-Mu’jam Al-Waseet, “al-‘ilm (knowledge) is the opposite of
ignorance, and it represents certain understanding that corresponds to reality.”
Linguistically, al-‘ilm refers to the perception and comprehension of a thing in
its true nature, and it stands in contrast to ignorance. In Magayis al-Lughah by
Ibn Faris, it is noted that the triliteral root (‘—I—m) originates from a single root
indicating a mark or feature in a thing that distinguishes it from others.’

In English, the term science derives from the Latin Scientia, which broadly
means knowledge. Interestingly, the term scientist was coined only in the 1820s
by the philosopher William Whewell, who defined it as “the systematic study of
the structure and behavior of the physical and natural world through observation
and experiment,” that is, the methodological study of the structure and behavior
of the physical and natural world through observation and experimentation.”

b. Terminological Definition

From a Western Perspective:
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Science is defined as the pursuit of acquiring knowledge and understanding the
natural and social world through a systematic methodology grounded in
evidence.!

According to this definition, science is understood as a continuous process
through which human beings seek to acquire knowledge and comprehend how
the world around them operates, whether in the natural domain—such as
physics, chemistry, and biology—or in the social domain—such as sociology
and anthropology. Science relies on an organized and systematic methodology;
it is not a random accumulation of information, but a structured process that
follows precise steps, including observation, experimentation, analysis, and the
testing of hypotheses.

At its core, science is fundamentally based on evidence. Any scientific
knowledge must be supported by verifiable facts rather than personal opinions
or subjective Dbeliefs. Through this methodological and evidence-based
approach, science enables an objective understanding of natural and social
phenomena, contributing to technological advancement, problem-solving, and
informed decision-making grounded in reliable data.

In this context, Karl Popper proposed his own definition of science, viewing it
as “a system of statements that are empirically testable and falsifiable.””
According to this perspective, any scientific theory must remain open to
criticism and subject to refutation if it fails to correspond with empirical
evidence. This principle constitutes a fundamental criterion for distinguishing
genuine scientific knowledge from non-scientific beliefs, as scientific
knowledge is grounded in the possibility of testing hypotheses and rejecting
them when contradictory evidence emerges.

In the social sciences, this idea can be illustrated through theories examining the
relationship between poverty and crime. Suppose a researcher claims that
“poverty always leads to higher crime rates.” Although this statement may
appear scientific, it is not falsifiable, since many impoverished societies do not
necessarily experience high levels of crime. By contrast, the hypothesis can be
reformulated as follows: “In societies with high levels of poverty, the likelihood
of increased crime rates rises.” This revised hypothesis is empirically testable
through the collection and statistical analysis of data examining the relationship
between poverty and crime. If evidence reveals the existence of poor societies
with low crime rates, the theory may be partially or entirely falsified, thereby
opening the way for further revision and refinement. In this manner, the
principle of falsifiability ensures that social theories remain open to

' The Science Council. ""What is Science?'* London: The Science Council, 2009, p. 3.
? Karl Popper,. The Logic of Scientific Discovery, p. 40
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development and continuous revision, rather than solidifying into rigid and
unguestioned beliefs.

Francis Bacon defined science as “a process of interpreting nature through
observation and inductive reasoning.” This definition highlights the idea that
science relies on the systematic collection of data and their analysis in order to
derive generalizations and universal laws. The inductive method is based on
observing repeated individual cases and then inferring a general rule from them,
rather than starting with a preconceived theory and imposing it upon reality.

This approach can be applied to the study of social behavior patterns. For
example, if a sociologist observes that a large proportion of students who learn
in interactive educational environments achieve better academic outcomes,
repeated observation and data analysis may lead to the conclusion that
interactive environments play a significant role in enhancing academic
performance. Such a conclusion is not final or absolute; rather, it provides a
preliminary foundation for further studies and experiments that may confirm,
refine, or revise this interpretation. This process reflects the cumulative nature of
science, which is grounded in inductive reasoning and continuous empirical
inquiry.

Among the Arabs:

Al-Farabi defines science as “to apprehend existing things and know them in
their realities.””® In other words, science is the process of understanding
phenomena and objects as they truly are, not as we imagine or wish them to be.
This definition emphasizes the necessity of objective verification of information,
rather than relying solely on conjectures or personal impressions. Science aims
to reach the truth of things through methodological tools such as observation,
analysis, and experimentation.

If we apply this definition to the social sciences, it can, for instance, be used in
the study of social identity. A researcher seeking to understand how identity
forms in a particular society cannot rely solely on personal opinions or
assumptions. Rather, they must gather empirical data through interviews,
surveys, and analyses of individuals’ behaviors in different contexts. In this way,
science becomes a means to understand social reality as it is, free from biases or
preconceived beliefs.

Ibn Khaldun shares a similar perspective with Al-Farabi, defining science as
“knowing a thing in its true nature, which is achieved through reason or

! Francis Bacon, Novum Organum. London: J. Bill, 1620, p. 35.
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experience.”’ Accordingly, for him, scientific knowledge depends on

apprehending reality as it is, not as it is imagined or conceived. Knowledge must
therefore be acquired either through reason (deductive and inferential thinking)
or through experience (observation and experimentation). This reflects the
scientific methodology in studying phenomena, especially social phenomena.

For example, if a researcher wants to examine the relationship between poverty
and unemployment, they cannot rely on personal impressions or superficial
explanations. They must collect empirical data and analyze it using scientific
methods, such as conducting statistical studies on unemployment rates across
different social groups or interviewing unemployed individuals to understand
the causes and economic impacts of unemployment. By doing so, the researcher
gains an accurate understanding of the phenomenon based on reason and
experience, fully consistent with Ibn Khaldun’s conception of science.

I1. Objectives of Science

Science is humanity’s tool for understanding the world around us. It is not
merely a collection of knowledge, but an organized process aimed at uncovering
the laws and patterns governing natural and social phenomena. Science relies on
a precise methodology that combines observation, experimentation, and
analysis, enabling us to form a clearer and more accurate picture of reality.

Through this methodology, science seeks to achieve four main objectives:
description, explanation, prediction, and control. Description allows us to
identify phenomena and observe their characteristics, while explanation helps us
understand their causes and influencing factors. Prediction enables us to
anticipate the occurrence of phenomena in the future based on prior knowledge,
and control provides the ability to manage and guide phenomena to achieve
specific goals.

These objectives make science a fundamental force in societal development, as
its role extends beyond discovering facts to improving human life through the
practical and effective application of knowledge. Through these objectives,
science attempts to answer the fundamental questions: How does the
phenomenon under study occur, and why does it occur? The main features of
these objectives can be summarized in the following diagram:
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Figure 03:1llustration of the Main Objectives of Science

1- Description (How does the phenomenon occur and manifest?)
Description constitutes the foundational first stage in scientific research, aiming
to identify phenomena, classify them, and document their characteristics
accurately according to a systematic methodology. It relies on observation and
experimentation as tools for collecting data related to the phenomenon without
interfering in its natural course, enabling researchers to establish a solid
knowledge base on the subject under study.

Description is not a simple task as it might appear; rather, it is a precise
scientific activity requiring a methodical effort to uncover the phenomenon and
understand its various attributes and dimensions. It goes beyond mere data
recording, encompassing the analysis and classification of information
according to defined scientific criteria. This process often involves the use of
diverse research tools such as structured observation, surveys, and document
analysis to ensure comprehensive and accurate data collection. The accuracy of
description plays a crucial role in subsequent stages of research, serving as the
foundation upon which explanation, prediction, and control are built. Mastering
descriptive skills is therefore essential, particularly in the social sciences, where
it contributes to uncovering behavioral patterns and societal changes in an
objective and methodical manner.




Pierre Bourdieu, in his study on social distinction and cultural taste in
Distinction: A Social Critique of the Judgement of Taste,' employed
description to analyze the relationship between cultural preferences and social
classes. He collected field data through surveys and interviews with individuals
from different social strata in France, examining their consumption patterns of
art, music, and literature, and then classified these according to social variables
such as education, income, and occupation. Bourdieu further analyzed
individual responses to understand how cultural preferences reflect social
position, noting that upper classes tend to favor “high” arts like opera and
classical painting, whereas lower classes prefer popular arts such as commercial
music and sports. His descriptive approach did not merely highlight cultural
differences but revealed a strong link between cultural taste and symbolic
capital, showing how culture functions as a tool for reproducing social
inequalities.

Similarly, Manuel Castells, in his study of the network society in The
Information Age: Economy, Society, and Culture,? relied on description to
analyze the transformations induced by digital technology in social and
economic structures. His research drew on data and statistics regarding Internet
use and its impact on social relationships, categorizing phenomena according to
variables such as economic structure, labor market, and patterns of social
interaction.

This demonstrates that systematic and accurate description in scientific research
provides a rigorous foundation for understanding complex social phenomena
and enables subsequent stages of analysis and interpretation.

Castells focused on analyzing patterns of communication and interaction within
digital environments, illustrating that the emergence of the Internet led to the
formation of a “network society,” where social and economic relationships are
no longer confined by geographic boundaries but are shaped by the flow of
information through digital networks. Through careful observation and
descriptive analysis, he showed how digital globalization reshaped power
dynamics, whereby control is no longer limited to traditional structures but is
exercised by actors capable of managing the flow of information.®

These examples highlight the critical role of scientific description in
understanding phenomena, particularly social phenomena, as it helps document
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social and technological changes and lays the groundwork for deeper analysis of
the relationship between technology and society in the information age.
According to Creswell, “description in social research goes beyond recording
phenomena; it extends to analyzing the contexts in which they occur, thereby
revealing social patterns and trends.””

Descriptive analysis also facilitates the comparison of social phenomena across
different societies, allowing researchers to understand cultural and social
differences. For instance, in studying the impact of economic transformations on
consumption patterns in urban communities, descriptive research can analyze
how individual consumption behaviors change in response to economic shifts,
such as rising income levels, inflation, or economic globalization. One might
compare consumption patterns in major industrial cities such as Shanghai, New
York, and Dubai to examine how economic and cultural factors influence
consumer behavior.

In such cases, description helps categorize different consumer groups, identify
high-demand products, and analyze the factors driving changes in purchasing
habits, including the impact of digital advertising or shifts in social values. By
analyzing these data, researchers can gain a deeper understanding of the
interplay between economy and consumer culture, which informs marketing
strategies or economic policies aligned with societal transformations.

In conclusion, description is not merely superficial recording of phenomena; it is
a scientific method that enables researchers to understand social interactions,
anticipate future trends, and develop strategies to address social issues. Through
systematic data collection and rigorous analysis, descriptive research contributes
to building scientific theories that explain social phenomena, making it an
essential step in both academic and applied research.

2- Explanation (Why does the phenomenon occur?)

Explanation constitutes one of the fundamental objectives of science, aiming to
understand why phenomena occur and what factors contribute to their
emergence. Scientific explanation differs from ordinary explanation in that it
relies on systematic analysis, experimental testing, and scientific theories to
identify causes and relationships among variables, allowing for the construction
of more accurate and objective knowledge.

According to Creswell, “Scientific explanation goes beyond merely describing a
phenomenon; it seeks to analyze the factors influencing it, test causal

* Creswell, J. W. Research Design: Qualitative, Quantitative, and Mixed Methods
Approaches. Sage Publications, 2014. p. 55.
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relationships, and develop explanatory models that can be generalized to other
contexts.” In other words, scientists and researchers must adopt this approach to
provide a deeper understanding of phenomena, enabling them to predict their
recurrence or future development.

Scientific explanation also aims to establish cause-and-effect relationships by
analyzing the factors affecting the studied phenomenon, providing a deeper
understanding of its origins and evolution. Instead of merely observing the
phenomenon, explanation analyzes causal relationships—what factors led to its
occurrence, and to what extent does each factor influence the phenomenon?
According to Berkman, “Explanation relies on statistical and experimental
models to test the relationships among variables, allowing precise measurement
of each variable’s impact on the phenomenon.”

For example, regression analysis can be used to determine the contribution of
carbon dioxide emissions, increased automobile usage, and deforestation to
rising average temperatures. Experimental methods, such as simulating the
effects of increased greenhouse gases on climate change, can also be employed
to understand causal relationships empirically.

Explanation does not stop at understanding variables and their interrelations; it
can also contribute to the development of theories that provide a deeper
understanding of social phenomena by analyzing influential factors and causal
links among variables. The following examples from anthropology, psychology,
and sociology illustrate this approach.

« Anthropology: Gift Exchange and Social Economy

In his study on gift exchange, Marcel Mauss emphasizes that exchange is not
merely an economic process but encompasses social and cultural dimensions
that connect individuals and communities through reciprocal relationships

! 1bid,p78.
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grounded in moral obligation."! Mauss goes beyond simply describing the
phenomenon; he explains how these relationships build social networks based
on the principle of mutual giving. This explanatory model helps us understand
traditional societies and how the concept of the gift functions to reproduce social
ties and relationships.

« Psychology: Cognitive Dissonance

Leon Festinger proposed the theory of cognitive dissonance, which explains
how individuals strive to reduce inconsistencies between their beliefs and
behaviors. For instance, if a person smokes while knowing that smoking is
harmful, they may either downplay the health risks or alter their behavior to
reduce dissonance.? This explanation goes beyond mere description,
contributing to practical applications in therapeutic and psychological
interventions for understanding changes in human behavior.

« Sociology: Liquid Modernity

Zygmunt Bauman interprets the concept of "liquid modernity" to refer to social
transformations that render relationships and institutions more flexible and
unstable compared to traditional societies.® This explanation does not stop at
describing the phenomenon but analyzes the structural causes of this shift, such
as globalization and economic changes. It provides a framework for
understanding changing lifestyles and social interactions in contemporary
society.

These examples illustrate that scientific explanation goes beyond identifying
relationships between variables; it involves constructing theories that offer
deeper insight into social phenomena and open avenues for practical
applications in understanding human behavior.

Ultimately, explanation can be considered one of the fundamental objectives of
science, aiming to understand the causes of phenomena and analyze influencing
factors rather than merely describing them. Scientific explanation differs from
ordinary explanation by relying on systematic analysis, experimental testing,
and statistical models to examine causal relationships among variables. This
approach allows for the construction of more robust theories, enabling
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predictions about the development and recurrence of phenomena across different
contexts. By employing diverse research methods, such as observation,
interviews, and experiments, scientific explanation contributes to the
development of analytical frameworks that enhance our understanding of human
behavior and social trends in a detailed and comprehensive manner.

3- Prediction

Science does not merely describe, explain, or understand phenomena; it also
extends to predicting them before they occur, based on methodological
principles. The processes of description and explanation do not stop at
systematic analysis and testing causal relationships among variables; they also
aim to anticipate the future by identifying clear patterns and objective laws. This
involves using statistical and experimental tools to draw precise conclusions
about future developments.

In the social sciences, many scholars have attempted to understand and predict
human and societal behavior, despite its inherent complexity. For example, Karl
Marx predicted social and economic transformations by analyzing the concepts
of modes of production and class conflict. He argued that “capitalist societies
will face recurring economic crises, which will drive them toward socialism."
Based on these structural contradictions, Marx anticipated that economic crises
and class struggles would give rise to revolutionary social movements aimed at
overthrowing or radically reforming the capitalist system. Some of the most
notable effects included the emergence of labor movements, socialist and
communist movements, and the Great Depression of 1929.

Similarly, Alvin Toffler, in his book Future Shock,” proposed a predictive
model focusing on technological changes and their societal impact. He
suggested that the rapid pace of innovation and the proliferation of digital
information would lead to social and cultural disruptions, with societies
struggling to adapt to rapid transformations. This may generate feelings of
alienation and psychological instability among individuals. Toffler’s analysis
can be seen as an extension of Marx’s ideas regarding structural changes, but
instead of focusing on class struggle, Toffler emphasizes the technological
revolution and its social consequences—a phenomenon increasingly visible
today in digital transformations and changing patterns of work and
communication.
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Prediction is also central in demography. Warren Thompson proposed the
Demographic Transition Theory, which explains how societies progress through
sequential demographic stages—from high birth and death rates to population
stabilization. This theory has been used to forecast population growth in
developing countries, where improvements in education and healthcare are
expected to gradually reduce fertility rates, impacting population planning.

These examples illustrate that prediction spans multiple social science
disciplines, enabling a deeper understanding of social, economic, political,
psychological, and cultural changes. Consequently, prediction is a fundamental
tool in the social sciences, guiding research and planning for the future of
societies in an ever-changing world.

4- Control

The goal of scientific research goes beyond merely describing, explaining, or
predicting phenomena; it extends to the ability to control and manage them.
According to Mohamed Abdel Rahman, control is defined as "the ability to
regulate the factors and variables that influence the phenomenon under study,
allowing their effects to be reduced or enhanced according to research
objectives, thereby enabling outcomes to be guided within a scientific
framework that can be utilized both theoretically and practically."

The degree of control over phenomena varies according to their nature and the
complexity of their elements. Some phenomena, such as those studied in the
natural sciences, can be controlled with high precision. In contrast, social
phenomena are more complex due to multiple interacting factors and the
influence of cultural and historical contexts.

1. Experimental Control

Experimental control is a fundamental method in scientific research used to
ensure that changes in the dependent variable are solely due to the influence of
the independent variable, without interference from external factors. This is
achieved through carefully designed experiments, such as assigning
experimental groups exposed to the independent variable and control groups that
are not, allowing researchers to compare results and determine the true effect.?

*Thompson, W. S, Population. American Journal of Sociology, 34(6),1929, p 959.
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Random assignment of participants and systematic manipulation of variables are
also used to ensure results are not influenced by uncontrolled factors.

For example, in a study on the effects of active learning strategies on student
performance, researchers divided students into two groups: an experimental
group engaged in interactive, discussion-based learning, and a control group
continuing with traditional methods. After a period of observation, the
experimental group showed significant improvement, indicating the
effectiveness of active learning. Factors such as the learning environment, study
hours, and students’ backgrounds were controlled to ensure that observed
differences were solely due to the teaching method used. Experimental control is
essential to maintain objectivity and accuracy, providing results that can be
generalized and used to make evidence-based decisions.

2. Statistical Control

Statistical control refers to "the use of statistical methods to manage the
influence of extraneous variables, enabling the researcher to isolate the
relationship between the independent and dependent variables and ensure that
observed changes are due to the actual relationship rather than other factors.*"
Daniel Stockemer and Jean Nicolas Bordeleau define it as "the procedure that
relies on statistical tools and techniques to control confounding variables,
aiming to minimize their effects and ensure that the relationship between
primary study variables reflects the true effect rather than external influences."®

Statistical control is essential in social research to manage variables that may
distort the relationship between primary variables, ensuring accurate and reliable
results. Techniques such as regression analysis and analysis of variance help
isolate external influences and confirm that findings reflect true relationships.
For example, when studying the effect of educational level on unemployment
rates, other factors such as geographic location, gender, or economic
background could distort results. Applying multiple regression analysis isolates
each factor’s influence, providing a more accurate understanding of the
education-unemployment relationship. Similarly, in analyzing the media’s role
in shaping public opinion, analysis of variance can control demographic
variables like age, education, and economic level, ensuring that observed effects
reflect the media’s true influence.
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3. Methodological Control

Methodological control consists of procedures followed by researchers to ensure
control over factors affecting the phenomenon under study, reducing errors from
bias or unwanted external factors and enhancing the accuracy and validity of
findings. It relies on careful research design, including defining independent and
dependent variables, selecting appropriate data collection tools, and employing
precise analytical methods.

According to Daniel Stockemer and Jean Nicolas Bordeleau in Quantitative
Methods for the Social Sciences: A Practical Introduction with Examples in R,
methodological control includes "a set of checks and procedures that ensure the
consistency of research instruments and the control of extraneous variables,
enabling the study to be replicated in different contexts and produce consistent
results, thus enhancing the validity and reliability of scientific research."

For instance, in a study on the effects of sleep deprivation on concentration,
other factors such as participants’ health or stress levels could influence
outcomes. To control these, the researcher can:

« Use a control group: divide participants into those with adequate sleep
and those sleep-deprived, keeping all other conditions identical.

. Standardize experimental conditions: conduct tests at the same time and
environment to ensure differences are due solely to sleep.

« Measure potential confounders: monitor stress levels or caffeine intake to
account for their influence.

4. Environmental Control

Environmental control involves regulating the conditions surrounding an
experiment or study to prevent external factors from affecting the variables,
ensuring accurate and valid results. This includes controlling lighting, noise,
temperature, and any other environmental influences.

Sami Al-Sharif defines it as "procedures followed by the researcher to manage
environmental factors affecting participants or the phenomenon under study,
aiming to minimize the influence of external variables on result accuracy. This
includes controlling physical conditions such as lighting, temperature, and noise,
as well as social and cultural factors influencing participants’ responses."”

*1bid,p154.
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Environmental control is crucial in research to ensure that external conditions do
not bias results. For example, in studying the effect of social interaction on
community integration, factors like cultural background, economic level, and
demographics must be considered. By controlling these variables through
sample homogenization or statistical techniques, researchers can ensure that
differences in integration levels are due to social interaction itself rather than
uncontrolled environmental factors.*

This comprehensive  approach to control—experimental, statistical,
methodological, and environmental—ensures research accuracy, reliability, and
validity, allowing scientific studies to provide credible, evidence-based insights.

I11. Characteristics of Science

Understanding the characteristics of science is essential for students to fully
grasp academic standards and comprehend scientific methodologies correctly.
Science is not merely a collection of isolated facts; it is an integrated system
based on clear principles that distinguish it from other forms of knowledge, such
as philosophy or traditional beliefs. The characteristics of science help define its
standards and methods, enabling researchers and students to approach
phenomena with accuracy and objectivity. These characteristics can be
summarized as follows:

1. Objectivity

Objectivity is one of the most important features distinguishing scientific
knowledge from other forms of knowledge. It entails the researcher’s neutrality
in studying phenomena, avoiding personal or ideological biases, thereby
ensuring the accuracy and generalizability of results. Objectivity relies on
rigorous research methods that control for factors potentially affecting the study,
making scientific knowledge verifiable by other researchers.

However, achieving objectivity in the social sciences presents particular
challenges, as the researcher is part of the society under study, which may
influence their analysis and interpretation. Scholars have debated the extent to
which objectivity is achievable in social research. Some argue that social
sciences should follow the same objective approach as natural sciences, while
others contend that the researcher’s personal values and beliefs cannot be
entirely separated from their scientific work.
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Emile Durkheim asserted that social sciences should be as objective as natural
sciences, emphasizing the need to treat social phenomena as “things” (choses)
independent of individual consciousness. He applied this approach in his study
on suicide, using statistics and empirical data to examine the relationship
between suicide rates and social integration, without imposing personal
interpretations, making his work a model of objective social research.*

Max Weber critiqued the notion of absolute objectivity, arguing that social
sciences cannot be entirely neutral because researchers are influenced by their
values and beliefs. He emphasized “value neutrality,” where researchers
acknowledge their personal biases and strive to minimize their impact through
rigorous methodology.”

Obijectivity is particularly important in social sciences because researchers study
their own societies, making them susceptible to cultural and social influences.
Maintaining objectivity helps mitigate these effects and allows a deeper
understanding of social phenomena based on empirical evidence and scientific
analysis. Furthermore, objectivity strengthens the role of research in decision-
making by providing reliable data rather than personal opinions or unscientific
interpretations, contributing to the advancement of social sciences and the
development of robust, evidence-based knowledge.

2. Precision and Abstraction

Science does not rely on random observations or subjective interpretations. It is
based on clear concepts, defined measurement tools, and scientific standards that
ensure accurate explanations of studied phenomena. At the same time, science
does not treat individual cases in isolation; it emphasizes abstraction, which
involves generalizing results and formulating theories and laws to understand
phenomena across different contexts.

Understanding the importance of these two characteristics requires exploring
their meaning and how they are applied in social sciences compared to natural
sciences, with illustrative examples that reflect their role in building reliable
scientific knowledge.

3. Precision

Precision is a fundamental characteristic of science, aimed at reducing
ambiguity and ensuring that concepts are clear and well-defined. Science does
not rely on general observations or rough estimates; it uses standardized

' E Durkheim, Les régles de la méthode sociologique. Paris: Félix Alcan,1895. p. 34.
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measures and instruments to ensure the reliability of results, whether in natural
or social sciences. Precision allows researchers to replicate and verify findings,
enhancing the credibility of scientific knowledge.

In natural sciences, phenomena are measured using precise instruments, such as
sensitive scales, electron microscopes, and astronomical telescopes. For
example, temperature measurement relies on precise scales like Kelvin or
Celsius rather than vague terms like “high” or “low.” According to Popper,
accurate measurement of natural phenomena is essential for testing hypotheses
and is a prerequisite for falsifiability and replicability in scientific research.

In social sciences, achieving precision is more complex due to the dynamic
nature of human phenomena. Researchers rely on structured tools, such as
surveys, interviews, and statistical measures, to collect reliable data. For
instance, studying poverty requires precise indicators like “annual per capita
income” or “percentage of households living below the poverty line,” providing
measurable and comparable data. Precision in both natural and social sciences
facilitates the production of trustworthy conclusions and accurate data. For
example, in public health, disease prevalence is measured using specific
indicators, such as “number of cases per 100,000 population,” which allows the
development of effective response strategies.

4. Abstraction

Abstraction is another fundamental characteristic of science. It allows
researchers to move beyond specific details to develop general concepts and
laws that explain phenomena objectively and accurately. This cognitive process
focuses on the essential features of phenomena while ignoring secondary
aspects, enabling the construction of theoretical models to systematically
understand reality.

In natural sciences, abstraction is reflected in universal laws and theories that
explain phenomena regardless of individual cases. For example, Newton’s law
of gravitation describes the behavior of all objects universally, independent of
their type or location. Similarly, the periodic table classifies elements based on
shared properties, enabling predictions about the behavior of undiscovered
elements.

In social sciences, abstraction appears through theoretical concepts and models
used to understand social phenomena beyond individual cases. Max Weber
developed an abstract model of bureaucracy as an ideal administrative structure

* Karl Popper, . The Logic of Scientific Discovery,p78.
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operating according to specific rules, even if real institutions do not fully
conform to it. Likewise, the concept of “social class” abstracts economic
differences to analyze society without focusing on individual cases. Abstraction
allows researchers to develop standardized measurement tools to compare
phenomena across time and space, though it must be balanced with precision to
avoid losing critical details that may affect interpretation.

In anthropology, the concept of social structure serves as a key abstraction to
understand social relationships and the organization of human communities.
This model assumes that every society possesses an underlying structure
organizing relationships among individuals according to defined roles and
positions, regardless of individual cases or superficial cultural differences.

Claude Lévi-Strauss, a leading figure in structural anthropology, proposed that
human societies, despite their diversity, are governed by general social and
symbolic rules. In his study of kinship systems, he presented an abstract model
showing that marital and alliance relationships are not random but follow
consistent social principles such as exchange and balance. One of his prominent
models, the “absolute prohibition of incest,” is a theoretical abstraction that
explains why nearly all human societies impose restrictions on marriage within
the immediate family. This model helps anthropologists analyze social
organization across cultures without focusing on individual exceptions.’

Abstraction in anthropology does not negate cultural differences; rather, it
identifies general rules linking different social systems, allowing a
comprehensive understanding of humans and society.

Table: Abstraction in Natural vs. Social Sciences

Element Abstraction in Natural Abstraction in Social Sciences
Sciences

Definition Use of mathematical models  Simplification of social
and physical laws to explain  phenomena through models and
natural phenomena, theories that help understand
independent of direct relationships and behavioral
sensory details. patterns.

Purpose To derive general and stable  To understand and interpret
laws that explain natural social phenomena through
phenomena. abstract, generalizable patterns.

Tools of Mathematical equations, Sociological concepts,

Abstraction  physical models, theoretical models, quantitative

! Claude Lévi-Strauss, Les Structures élémentaires de la parenté. Paris: Presses Universitaires de France,
1949,p212
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computational simulations.  and qualitative methods.

Testingand  Abstraction can be tested Abstraction is often tested

Application  through laboratory through field studies and cross-
experiments and practical cultural comparisons.
applications.

Challenges Sometimes abstraction is Achieving complete abstraction

excessive, making it difficult is difficult due to the complexity

to apply to complex cases of social phenomena and their

such as climatic phenomena. dependence on cultural and
historical contexts.

Examples Newton’s laws of motion, Marx’s social class theory, Max
Bohr’s atomic model, Weber’s bureaucracy model,
Schrodinger’s equation in Gramsci’s concept of cultural
guantum mechanics. hegemony.

5- Universality and Certainty

Universality represents one of the fundamental pillars of science, meaning that
the laws and theories established by researchers are not limited to a specific
time, place, or context but apply to similar cases under different conditions. In
the natural sciences, this property is more apparent. For example, Newton's
secondllaw of motion applies equally to a body in China as it does to a body in
Brazil.

However, in the social sciences, universality becomes more complex and
problematic. Human behavior is intertwined with culture, history, and social
structures, making the generalization of laws in this field challenging. For
instance, Auguste Comte (19th century) attempted to establish a "sociology"
based on laws similar to those governing physics, aiming to discover general
rules for the development of human societies. He proposed that societies pass
through three stages: theological, metaphysical, and scientific.?

This perspective faced significant criticism, particularly from anthropologists
like Franz Boas, who emphasized that generalizing social laws often overlooks
specific cultural contexts. A prominent example of the limitations of universality

Y A. F Chalmers. What is this thing called Science? (3rd ed.). Buckingham: Open University
Press,1999 ,p28
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in social sciences is the failure of the Modernization Theory of the 1950s, which
assumed that all societies would follow the same path toward Western-style
modernization. This theory failed to explain the experiences of Asia, Africa, or
Latin America, highlighting the contextual nature of social phenomena.

Thus, the problem of universality in social sciences not only reveals the limits of
applying general laws but also raises deeper questions about the nature of
knowledge itself: Can human behavior be understood using strict scientific
models like those in physics or chemistry? Social phenomena are not purely
measurable entities; they are imbued with meaning, change over time, and are
intertwined with cultural, historical, and political structures.’

Therefore, instead of seeking universal laws applicable to all times and places,
many thinkers advocate an approach that understands social reality through its
particularities and multiple contexts. Here, the researcher’s role is not to extract
universal generalizations but to comprehend how and why social experiences
vary and what shapes their forms according to different contexts. This approach
does not diminish the value of scientific research; rather, it redefines it
according to the logic of flexibility and multiplicity. Universality in social
sciences is not an absolute goal but a critical horizon approached with caution
and awareness, requiring methodological tools that balance scientific rigor with
openness to human complexity. In this sense, true sociological thinking poses
questions rather than imposing answers and acknowledges diverse perspectives
instead of silencing them under the guise of a “general law.”

Certainty also constitutes a fundamental pillar of science as a knowledge
project aimed at explaining reality and controlling its laws. Science does not rely
solely on superficial observation but seeks to provide accurate, structured, and
verifiable knowledge that offers humans the ability to understand, control, and
predict. Certainty here means that scientific results are not based on guesswork
or intuition but on rational conclusions supported by reproducible empirical
evidence.

In the natural sciences, certainty is exemplified by classical physics laws, such
as Newton’s law of gravity or the law of conservation of energy. When a
physicist states, “Energy cannot be created or destroyed,” this reflects
cumulative and verifiable knowledge demonstrated through multiple
experiments under various conditions. These laws exemplify certainty because
they precisely and reliably explain reality.

! Arturo Escobar, Encountering Development: The Making and Unmaking of the Third
World, Princeton: Princeton University Press, 1995, pp. 40—43

?Richard Phillips Feynman, The Character of Physical Law, United States: Modern Library,
1965, p. 173.
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Yet, this certainty is not absolute; it is “relative certainty,” revisable when new
evidence emerges. For example, Einstein’s general theory of relativity modified
many assumptions established by Newton, particularly regarding gravity, mass,
and velocity. Nevertheless, Newton’s laws remain valid in certain contexts,
indicating that scientific certainty is open to ongoing knowledge advancement,
distinguishing it from dogmatic beliefs that claim absolute truth.!

In social sciences, certainty is more problematic. Social phenomena are complex
and constantly changing because they involve humans influenced by
psychological, cultural, historical, and religious factors. Social sciences thus aim
for “probabilistic certainty,” interpreting general trends rather than strict laws.
For instance, in sociology, one cannot assert that all societies pass through the
same developmental stages as proposed by Auguste Comte. This model faced
criticism from Franz Boas, who emphasized that societies differ in their cultural
and historical trajectories, and generalizing such laws overlooks local
specificities.’

Another example is the Modernization Theory of the 1950s, which assumed that
all traditional societies would gradually evolve to mirror industrialized Western
nations. However, experiences in South Korea, Malaysia, Iran, and some
African countries revealed multiple developmental paths. Thus, insisting on
certainty in social sciences can sometimes lead to oversimplified and misleading
representations of reality.

Moreover, scientific knowledge that seeks certainty relies on precise criteria,
such as reproducibility, internal consistency, and alignment with empirical data.
For example, a researcher claiming a relationship between unemployment and
divorce in a given society does not produce certain scientific knowledge unless
supported by statistics, comparative studies, and causal analysis based on
objective data. Scientific certainty, therefore, results from rigorous
methodology, not preconceived beliefs.

Summary:

The lecture focuses on defining science and understanding its rules, objectives,
and characteristics. Science is not merely a collection of facts but an integrated
knowledge system enabling humans to understand phenomena, analyze
relationships, and predict and control outcomes. Science provides a foundation
to distinguish scientific knowledge from other forms based on impressions or
traditions.
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Scientific knowledge relies on precise controls ensuring validity and reliability,
such as observation accuracy, reproducibility of results, neutrality in data
handling, and evidence-based interpretation. These controls make science a
methodological practice rooted in rational thinking and logical reasoning,
producing knowledge applicable in multiple fields, particularly in social
sciences, where symbols and culture intersect with studied phenomena.

The goals of science go beyond mere comprehension, encompassing
explanation, prediction, and control, enabling researchers to propose practical
solutions and critical analysis of reality. Features such as precision, universality,
and abstraction empower researchers to generalize from specific cases,
enhancing students’ critical and analytical thinking skills.

In short, the lecture teaches students to approach science as both a method and
logic, employing its controls to produce reliable knowledge and fostering the
ability to critically analyze and differentiate scientific knowledge from
unstructured or non-scientific understanding, especially when studying complex
social phenomena.

Self-Assessment

Exercise 1: Multiple Choice
Choose the correct answer:

1. The meaning of “science” in language is:
a. Memorizing information
b. Understanding a thing as it truly is
c. Asking questions
d. Collecting data
2. Which of the following definitions reflects Durkheim’s perspective on
science?
a. A method based on experimentation and criticism
b. A trait through which truth is revealed
c. A set of interconnected and organized facts
d. Knowledge of a thing through the senses

Exercise 2: Match the Columns

Column A Column B
Ibn Khaldun Understanding a thing as it truly is
Karl Popper A method based on criticism and experimentation
Al-Jurjani A trait through which the subject is fully revealed
Science (language) | The verb “‘alima,” meaning to understand or comprehend




Exercises on the Goals of Science

Exercise 3: Mark (#) or (X)

Explanation precedes description in the research process. ()

Scientific prediction does not require prior data. ()

One of the goals of science is to regulate behavior and influence it. ()
Science is only concerned with describing phenomena without attempting
to explain them. ()

el NS

Exercise 4: Short Answer

1. What is the difference between explanation and prediction in
scientific research?
o Explanation clarifies the causes and reasons behind phenomena.
o Prediction anticipates future events based on current knowledge
and empirical evidence.
2. How does science help in controlling school violence?
o By analyzing causes, collecting reliable data, and developing
evidence-based strategies for prevention.
3. Why is description an essential stage in any scientific study?
o Because it provides accurate and organized information about the
phenomenon, forming the basis for analysis, interpretation, and
further research.

Exercises on the Characteristics of Science

Exercise 5: Correct the following statements

1. Science depends on the personal opinions of the researcher.

2. Scientific knowledge never changes or evolves.

3. Scientific results always differ from one researcher to another.
4. Scientific hypotheses cannot be tested.

Exercise 6: Choose the appropriate term

( Objectivity — Precision — Universality — Verifiability — Organization )

1, means that scientific results apply to all societies.

2. e requires that observations and results be based on facts, free from
personal impressions.

3 e demands the use of accurate and well-designed tools and methods.

=
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4, . means that experiments can be repeated by other researchers to
verify the results.

Lecture Five: The Scientific Spirit and Scientific Thinking Skills

Introduction

The scientific spirit constitutes the fundamental foundation of any serious
research that seeks to understand reality in a systematic and objective manner.
Science is not based on the mere accumulation of information, but rather on a
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mode of thinking that directs this accumulation toward the construction of
critical knowledge that is open to examination and verification. From this
perspective, scientific thinking skills gain their significance, as they enable the
researcher to engage with phenomena consciously, inquisitively, and through
rational analysis.

In the social sciences, the need for such a spirit becomes even more pressing,
since the researcher deals with human beings and society—domains
characterized by complexity and the intertwining of values, culture, and beliefs.
Possessing a scientific mindset therefore implies the ability to distance oneself
from preconceived judgments, to practice objective criticism, and to cultivate
intellectual curiosity that drives continuous inquiry and discovery.

Scientific thinking skills—such as careful observation, systematic questioning,
and logical reasoning—are not merely technical tools. They represent
intellectual and ethical values that distinguish the scientist from others. The
genuine researcher does not settle for description or transmission of knowledge,
but strives for a deeper understanding of the relationships between phenomena
and for explaining them on the basis of evidence and rational argument, rather
than opinion or impression.

Accordingly, this lecture aims to instill the scientific spirit in students and to
teach them how to think critically and methodically, as well as how to employ
scientific thinking tools in the study of social reality. No form of knowledge can
be considered scientific unless it is grounded in precise observation, rational
inquiry, and organized reasoning that leads to results open to discussion and
verification.

First: Definition of the Scientific Spirit

The scientific spirit is the defining characteristic that distinguishes the scientific
researcher from others. It represents a mode of thinking and behavior grounded
in objectivity, critical inquiry, and intellectual curiosity.

Gaston Bachelard describes the scientific spirit as an “alert mind that refuses
to accept immediate givens and reconstructs knowledge on the basis of doubt
and experimentation.”

Thus, the scientific spirit can be understood as the way a scientific
researcher thinks.
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The researcher does not accept information hastily, but verifies it and examines
it carefully. According to Gaston Bachelard, the researcher refuses to submit to
the “first given” and reconstructs knowledge on the basis of doubt and
experimentation. This means that the researcher remains curious and critical,
constantly asking “why?” and “how?”, and does not settle for appearances or
widely accepted opinions.

For example, if a researcher observes that some young people in a neighborhood
avoid participating in social activities, they will not simply assume that the
reason is laziness or social withdrawal. Instead, the researcher will carefully
investigate the issue. They may collect data through interviews and observation,
and examine social, economic, or family conditions. Through this process, the
researcher might discover that the real cause lies in feelings of insecurity or a
lack of opportunities rather than mere laziness. This example illustrates how the
social researcher uses doubt and empirical verification to reconstruct knowledge
in an objective and scientific manner.

Second: Characteristics of the Scientific Spirit

The scientific spirit is what distinguishes the researcher from others. It is not
merely a body of knowledge, but a way of thinking and behaving. This spirit
manifests itself in specific qualities that enable the researcher to study
phenomena with objectivity and precision, free from bias or personal emotion.
These qualities constitute the core characteristics of the scientific spirit, guiding
the researcher toward discovering truth and understanding reality in a critical
and systematic way. Among the most important of these characteristics are the
following:

1. Detachment (Objectivity)

Detachment refers to the researcher’s ability to set aside personal inclinations,
beliefs, and value  judgments  when studying phenomena.
In the social sciences, a researcher cannot study issues such as poverty or crime
based on moral or political positions. Instead, the phenomenon must be
understood as it is, within its social and cultural context.

Emile Durkheim expressed this principle clearly when he stated: “The
sociologist must treat social facts as things. ”2

To say that the researcher must be detached means that they leave behind
personal preferences and beliefs while studying social phenomena. The
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researcher does not judge phenomena based on what they like or dislike, nor on
moral or political stances, but focuses on understanding the phenomenon
objectively within its specific context. For instance, when studying poverty in a
particular neighborhood, the researcher cannot immediately claim that the poor
are lazy or unmotivated. Rather, they must examine the economic, educational,
and social conditions shaping people’s lives in order to understand the causes of
poverty objectively. This is precisely what Durkheim meant by treating social
facts as “things”: studying them with an open, methodical, and unbiased mind.

2. Criticism

The scientific spirit does not accept established ideas as unquestionable truths;
Instead, it practices continuous criticism of prior knowledge and assumptions.
Criticism here does not mean outright rejection, but rather the re-examination of
hypotheses, methods, and results.

In sociology, Pierre Bourdieu exemplified this critical stance when he
questioned classical concepts such as “social class” and “taste,” demonstrating
that taste itself is shaped by social structures rather than being a purely
individual choice."

This means that the researcher does not accept ideas at face value, but constantly
evaluates their validity and relevance. Criticism involves verification and
reassessment rather than denial. Bourdieu’s work shows that the scientific
researcher goes beyond what is familiar or taken for granted, seeking a deeper
and more critical understanding of social phenomena.

3. Intellectual Curiosity

One of the most important characteristics of the scientific spirit is intellectual
curiosity. This is the inner drive that pushes the researcher to explore the
unknown and to understand phenomena in depth. The scientific researcher is not
satisfied with what is obvious or familiar, but continually asks questions such as
“Why does this happen?” and “How does this phenomenon take shape?”

In the social sciences, intellectual curiosity becomes evident when researchers
examine new and complex phenomena such as digital violence, digital identity,
or the influence of memes in social spaces. Rather than settling for superficial
observations, the researcher seeks to understand the social and cultural contexts
that shape these phenomena and to analyze the relationships between individuals
and society.

67 .o ‘F&Ug%/MW/cﬁéjﬁ J_L_Hl
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As Mohamed Talbi notes: “The scientific mind never rests, because it is not
satisfied with ready-made answers; it constantly seeks to reconstruct the world
on rational foundations.”* This highlights that intellectual curiosity is not a
fleeting interest, but a driving force that sustains continuous research,
observation, and critical reflection in order to produce precise and reliable
knowledge.

Thus, intellectual curiosity represents the fundamental motivation that prevents
the researcher from being content with the superficial aspects of social
phenomena. Instead, it drives them to explore underlying causes and internal
relationships. In this sense, the researcher becomes both an observer and a critic,
searching for the factors that shape phenomena and analyzing their effects on
society. For example, when studying the spread of digital memes among young
people, it is not enough to simply observe them or record levels of interaction.
The researcher must question the social and cultural meanings embedded in
these memes, how they reflect values, influence digital identity, and reshape
social relations. In this way, intellectual curiosity becomes a methodological tool
that enables the researcher to construct a comprehensive and nuanced
understanding of social phenomena, producing knowledge that is more
objective, deeper, and consistent with the true spirit of scientific inquiry.

Third: Mechanisms for Practicing the Scientific Spirit in Research

The scientific spirit is not merely a set of individual traits possessed by the
researcher; rather, it is an intellectual stance that requires these traits to be
embodied through precise methodological mechanisms that ensure the
production of reliable and objective knowledge. Detachment, criticism, and
intellectual curiosity, if they remain at the level of abstract principles, retain a
purely theoretical character. For this reason, there is a need for clear
mechanisms such as scientific observation, which structures the careful
monitoring of phenomena; scientific  questioning, which  imposes
methodological doubt and continuous verification of data; and scientific
reasoning, which links hypotheses and empirical evidence through sound logical
foundations. These mechanisms form a bridge between the philosophical
principles of the scientific spirit and the practical application of research. They
transform scientific knowledge from a superficial awareness into a solid rational
construction capable of explaining reality and understanding it in depth. In this
section, we will focus on the practical dimensions of the scientific spirit.

1. Scientific Observation

Definition
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Scientific observation is a systematic and precise monitoring of a phenomenon
with the aim of describing and understanding it. It differs from ordinary
observation in that it is governed by methodological rules and guided by clearly
defined hypotheses. Mohamed Talbi states that “scientific observation is not a
fleeting glance, but a methodological act aimed at constructing meaning from
sensory data.”™

When we speak of scientific observation, we mean far more than casual
watching or superficial attention to phenomena. It is an organized and
disciplined process, subject to clear rules, whose purpose is to grasp the
phenomenon as it truly is, not as it appears through immediate impressions. The
fundamental difference between scientific and ordinary observation lies in the
fact that scientific observation is guided by hypotheses that direct the researcher
toward specific aspects of the phenomenon, preventing them from being carried
away by subjective impressions or preconceived judgments.

2. Types of Observation

a. Simple Observation

In this type of observation, the researcher’s role is limited to the objective
monitoring of the phenomenon without any intervention or influence on what is
taking place. The aim is to record behaviors or events as they naturally occur,
while paying close attention to details and to the general context of the
phenomenon. For example, when observing youth behavior in cafés, the
researcher notes how individuals interact with one another, which habits are
repeated, and how conversations or activities are distributed. This method allows
for an understanding of social phenomena in their natural setting, without
participants feeling that observation is influencing their behavior.

b. Participant Observation

In this approach, the researcher does not remain an external observer, but
integrates into the lives of the participants in order to experience their daily
practices and understand phenomena from within. This method is central to the
ethnographic approach, where direct experience becomes a key means of
grasping values, customs, and social meanings. For instance, when studying
clothing culture in Algeria, a researcher may participate in wedding ceremonies
or popular gatherings in order to observe not only what people wear, but how
clothing relates to identity, social status, and local traditions. Participation
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provides the researcher with a deeper understanding of symbolic and cultural
relationships, which is difficult to achieve through simple observation alone.*

c. Structured Observation

This method relies on precise tools such as observation grids, tables, and
guestionnaires to systematically record behaviors and observations. It enables
the researcher to analyze data with greater accuracy and to conduct comparisons
between different groups or across time. For example, a researcher studying the
frequency of smartphone use among young people in public spaces may use
tables to record the number of interactions with phones, their duration, and the
context of use. This approach combines scientific rigor with objectivity and
produces data suitable for statistical or systematic analysis, thereby
strengthening the reliability of scientific conclusions.

3. Conditions of Scientific Observation

Observation is one of the core tools of scientific research, as it represents the
point of encounter between the observing subject and the observed object,
between consciousness and the world. However, in order to be scientific,
observation must comply with a set of methodological conditions that ensure its
validity and precision. The most important of these conditions are neutrality,
continuity, and accuracy.

a. Neutrality

Neutrality does not imply the absence of the researcher’s subjectivity, but rather
the ability to control it. In scientific research, the researcher faces the risk of
projection—that is, imposing personal beliefs and expectations onto the
phenomenon. Consequently, the researcher must maintain a critical distance
from the object of study, allowing facts to challenge preconceived notions rather
than shaping facts to fit prior assumptions.

Pierre Bourdieu, in Le métier de sociologue, emphasizes that neutrality can only
be achieved through what he calls epistemological reflexivity: the researcher’s
awareness of the conditions under which knowledge is produced and a critical
examination of their own position within the scientific and social field. This
means that the researcher is not expected to be “objective” in a mechanical
sense, but rather critically aware of their own concepts and assumptions.”
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Neutrality here is not a psychological attitude, but an epistemological practice
aimed at minimizing the influence of subjectivity on empirical data.

For example, in a field study of religious rituals, the researcher must refrain
from issuing value judgments about whether practices are ‘“correct” or
“incorrect.” Instead, these practices should be understood within their symbolic
and social framework.

b. Continuity

Continuity is both a temporal and cognitive requirement. A phenomenon cannot
be fully understood through a single moment of observation, but through
repeated and varied observations over time. This process allows the researcher
to detect subtle transformations that may remain invisible in isolated
observations.

As Bruno Latour argues, scientific knowledge is not constructed from a single
moment of fascination, but from the accumulation of observations that enable
the stabilization of a phenomenon within an extended temporal context.
Continuity transforms the researcher from a “witness of a moment” into a
“reader of a trajectory.”

In this sense, continuity means that the researcher does not rely on a single
observation, because social phenomena evolve over time. Genuine
understanding emerges not from brief encounters, but from sustained
observation that reveals patterns of stability and change. As Latour suggests,
knowledge develops through cumulative observations rather than isolated
impressions. Therefore, a researcher studying school deviance cannot rely on a
single visit to a school, but must observe interactions over different periods in
order to identify recurring patterns or transformations. Time thus becomes not
merely a background variable, but an analytical tool for understanding social
dynamics and uncovering deeper meanings.

c. Accuracy

Accuracy constitutes the core of the scientific method. It ensures that
observation is not a matter of impression or literary description, but a faithful
recording of facts as they occur. Accuracy requires the researcher to document
what is seen and heard without distortion or premature interpretation.

! Bruno Latour, Science in Action: How to Follow Scientists and Engineers Through
Society. Harvard University Press, 1987, p.89.
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Karl Popper emphasizes that “the value of scientific observation does not lie in
its quantity, but in its verifiability and reproducibility.” Accuracy is therefore a
fundamental condition of scientific observation, as it is the only guarantee that
results can be re-examined and verified by other researchers. Science is
grounded not in intuition or impression, but in precise data that can be
measured, reviewed, and tested.

This requires the careful specification of the spatial and temporal framework of
observation, as well as the accurate description of all contextual conditions
without addition or omission. Every element of context—Iocation, time, social
atmosphere, seating arrangements, or the nature of the setting—may carry
analytical significance.

For example, when observing a group of young people interacting in a café, it is
insufficient to describe the scene in general terms such as “the atmosphere was
friendly” or “a political discussion took place.” The researcher must precisely
record the number of participants, their approximate ages, seating arrangements,
topics of conversation, duration of interaction, and the nature of discourse—
formal, ironic, or argumentative—without imposing prior interpretations or
value judgments. Raw data constitute the primary material of scientific analysis,
and any slippage in recording or premature interpretation distorts the social
reality as it is actually lived.

In this sense, accuracy is not merely a technical requirement, but an
epistemological stance reflecting the researcher’s respect for the object of study.
It expresses an awareness that imprecise description betrays reality, and that
negligence in observation ultimately distorts the deep structure of the social
phenomenon the researcher seeks to understand.

4. Scientific Questioning

Scientific questioning is one of the cornerstones of the scientific method. It
reflects the researcher’s awareness of the necessity to examine ideas critically
and to avoid accepting any form of knowledge without rigorous testing. It can be
defined through a set of perspectives that highlight its epistemological and
methodological dimensions.

Karl Popper defines scientific questioning as “the ability to subject every
scientific hypothesis to the possibility of falsification.” In this sense, questioning
Is not merely criticism, but a methodological mechanism that keeps knowledge

!t Karl Popper, The Logic of Scientific Discovery, p.62
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open to correction and revision. It protects science from stagnation and from
turning into a closed doctrine.

By this, Popper means that science is not based on the search for absolute
certainty, but on testing hypotheses in ways that may prove them wrong if they
fail to correspond to reality. The true scientist, in Popper’s view, does not seek
to confirm that they are right, but rather to test how well their ideas withstand
empirical evidence. In other words, a hypothesis is scientific only if it is
falsifiable, meaning that it must allow the possibility of being refuted by
experience instead of shielding itself from criticism. This is the essence of
scientific questioning in Popper’s philosophy: every theory remains provisional
until stronger evidence appears to refute or revise it.

For example, a researcher may collect data from different types of families:
those whose members use the internet extensively and others whose use is
limited. Through interviews or questionnaires, the researcher measures levels of
emotional bonding and communication within the family. If the results show
that some families with high internet use remain cohesive and emotionally
strong, this indicates that the original hypothesis is not absolute and may be
partially incorrect. Here, Popper’s principle is fulfilled: the hypothesis has been
tested and shown to be falsifiable. Instead of assuming in advance that “social
media destroys the family,” the researcher subjected this claim to open empirical
examination.

Thus, scientific questioning in the social sciences means that the researcher does
not adopt preconceived positions or personal impressions, but formulates
hypotheses that are open to verification and refutation. This preserves the
scientific character of social research and prevents it from turning into mere
opinion or ideological stance.

Gaston Bachelard also views scientific questioning as “a rupture with ready-
made knowledge.” It represents a moment of intellectual vigilance that pushes
the researcher to move beyond everyday self-evidences and to reconstruct
concepts on rational foundations. Questioning here is a cognitive act that
liberates thought from the authority of habit.”

René Descartes defines it as “methodical doubt that leads to certainty grounded
in reason.” Questioning, in this sense, is not negative skepticism, but a pathway

' Popper, The Logic of Scientific Discovery, p. 33
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to truth through dismantling inherited beliefs and re-examining them with strict
logical rigor.*

In the same context, Thomas Kuhn links scientific questioning to the structure of
scientific revolutions. He sees it as “the capacity to challenge dominant
paradigms when they fail to explain phenomena.” For Kuhn, questioning is a
collective critical act that opens the way for paradigm shifts, that is, for the
emergence of new scientific frameworks. 2

Through these definitions, scientific questioning emerges as the core of the
research process, combining doubt, reason, criticism, and renewal. It is what
gives science its vitality and keeps it an open-ended project driven by
continuous inquiry and discovery.

5. Asking Questions

The scientific question constitutes the starting point of any systematic research.
It determines the direction of the study, its objectives, and the tools for data
collection and analysis. According to Keith F. Punch in Introduction to Social
Research: Quantitative and Qualitative Approaches, a scientific question must
be clear, specific, and researchable. Any ambiguity in the question leads to weak
results and difficulties in interpretation.

Ilustrative example:

The general question “Why are young people deviant?” is imprecise, as it does
not specify the type of deviance, the target group, or the social context. In
contrast, a  well-formulated scientific question would be:
“What social, cultural, and economic factors contribute to the deviant behavior
of certain groups of youth in major cities?

This question is clear and specific, as it identifies:

The target group: youth in major cities.

The research phenomenon: social deviance.

Potential factors: social, cultural, and economic.

Researchability: data can be collected using quantitative or qualitative
methods to examine these factors.

Hwnh e

12 oo o dobT dialif] § oMol ooylSos 4385 5"
2 Kuhn, The Structure of Scientific Revolutions, University of Chicago Press, 1962, p. 65

*K. F Punch, Introduction to Social Research: Quantitative and Qualitative Approaches.
Sage Publications, 2014,p39.
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According to John W. Creswell in Research Design: Qualitative, Quantitative,
and Mixed Methods Approaches, a well-formulated research question guides the
researcher in designing the methodology, selecting tools, and determining the
type of data to be collected, whether through questionnaires, interviews, field
observations, or secondary sources.’

Moreover, Paul Lazarsfeld emphasizes that the formulation of the scientific
question precisely defines the scope of the research. This reduces the risk of
deviation from the research objective and increases the reliability and
replicability of the results.?

5.1. Characteristics of a Good Scientific Question

1. Clarity and precision: It leaves no room for ambiguity and clearly
defines the phenomenon, the target group, and the context.

2. Researchability: It allows for the collection of concrete data to examine
relationships or effects.

3. Focus on relationships or factors: It links phenomena to the variables
that influence them.

4. Feasibility: The researcher can realistically conduct the study within
available resources and constraints.

5. Originality and knowledge contribution: It offers an added value to

6. existing knowledge or a deeper understanding of the phenomenon.

Summary

The lecture emphasizes the scientific spirit as foundational for understanding
reality methodically. Science is about guiding knowledge accumulation into
critical, testable insights. In social sciences, the scientific spirit enables
detachment, critique, and curiosity, fostering deep understanding of complex
phenomena.

Core skills include precise observation, methodological accountability, and
logical reasoning, which are intellectual and ethical values enabling researchers
to produce reliable scientific knowledge.

' Creswell, J. W. Research Design: Qualitative, Quantitative, and Mixed Methods
Approaches. Sage Publications, 2014,pp. 42—44.

? Lazarsfeld, P. F.. The Logical and Mathematical Foundations of Social Research. Free
Press, 1972,pp. 15-18.
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Self-Assessment

Comprehension Questions:

1. Define the scientific spirit and list its three main characteristics.

2. Distinguish between scientific observation and ordinary observation.
3. Explain the meaning and importance of detachment in social research.
4. What is methodical skepticism, and why is it necessary?

Applied Questions:

5. Given university students working part-time struggle with study-life balance,
how would you use:

a) Observation

b) Inductive reasoning

¢) Scientific accountability

...to analyze the relationship between work and study?

6. How would you apply intellectual curiosity in a field study on social media
effects? Give an example.

7. How can participant observation help understand cultural values in local
rituals?

Analytical and Critical Questions:

8. Discuss how objectivity affects social research results, with an example.

9. Explain the role of critique in advancing scientific knowledge, with a social
science example.

10. Why is scientific reasoning essential? Distinguish between induction and
deduction.

Cumulative and Critical Thinking Questions:

11. Observing a recurring social phenomenon, how would you apply scientific
thinking to produce valid conclusions?

12. Identify a common social phenomenon in your environment. Formulate a
scientific question specifying:

. Target group
« Phenomenon

« Possible variables
. Feasibility of data collection

Lecture 6: The Evolution of Science and Explanatory Models

Introduction
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In its earliest stages, science did not exist in the modern sense. Early thinkers,
from Thales to Aristotle, did not clearly distinguish between philosophy and
science. Their investigation of natural and human phenomena relied primarily
on rational and logical reasoning rather than systematic observation or
experimentation.

Over time, human thought underwent fundamental transformations. Knowledge
evolved from contemplative reasoning to empirical inquiry, and explanations of
phenomena shifted from relying on absolutes to grounding them in observable
laws.

This transformation was not merely technical but epistemological, meaning it
concerned the very nature of knowledge and the ways we understand and
interpret the world. It was about how humans construct and validate knowledge,
not just about accumulating facts.

Studying the evolution of science and explanatory models highlights that science
Is not a fixed structure. Instead, it is a dynamic historical process, shaped by
intellectual, cultural, and social contexts. Scientific knowledge evolves in
response to new questions, methods, and discoveries, reflecting the changing
nature of human understanding.

l. From Philosophy to Science — The Beginnings of Scientific
Thought

1. The Philosophical-Reflective Stage

The philosophical-reflective stage represents the foundational period in which
scientific thinking began to take shape. In this historical context, there was no
clear distinction between philosopher and scientist, as knowledge was
understood as a comprehensive intellectual activity aimed at explaining the
universe, nature, and existence as a whole. The main epistemological question
was directed toward understanding the general order of the world rather than
studying individual phenomena in isolation. Thus, science was part of
philosophy and subject to its logic and intellectual tools.

Thinking during this stage relied on reason as the highest source of knowledge.
The prevailing belief was that reason, if used logically, could access the truth of
things without the need for sensory experience or empirical testing. For this
reason, formal logic and deductive reasoning were employed as the main
methods of producing knowledge, moving from generally accepted principles to
specific conclusions. This approach made knowledge appear certain and stable
because it was based on intellectual principles that were neither questioned nor
tested.
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At this stage, the goal of science was not to discover the laws governing
phenomena but to search for their first causes and ultimate purposes. Phenomena
were explained through the question "why,” not "how." In its old sense,
scientific knowledge was teleological and explanatory, aiming to uncover the
fundamental reason why things are as they are. This teleological perspective is
evident in Greek philosophy, especially in Aristotle, who linked scientific
knowledgle to the understanding of the four causes: material, formal, efficient,
and final.

Avristotle represents the clearest example of this stage. He presented a
comprehensive conception of science based on reason and logic and rejected
reliance on experience as an uncertain source of knowledge. In explaining
natural phenomena, he started from the nature of things rather than their actual
observation. For example, in explaining the fall of objects, he claimed that
heavier bodies fall faster than lighter ones because heaviness is part of their
nature, and each object seeks its natural place. This explanation aligns with the
theoretical structure but is not based on measurement or experiment.”

This example reflects the nature of scientific thinking during the reflective stage:
knowledge was not tested or revised but accepted as long as it was consistent
with general logical reasoning. Many Aristotelian concepts remained
unchallenged for centuries because they were philosophically and logically
protected. Gaston Bachelard pointed out that reason, when detached from
experience, can become an obstacle to the progress of knowledge, as intellectual
certainty may prevent questioning and inquiry.®

Nevertheless, this stage cannot be considered negative or worthless. It laid the
conceptual foundations of science, emphasizing reason, logic, and systematic
investigation in explaining the world. It also contributed to building central
concepts such as cause, substance, and order, which would later be reused in
modern science in an empirical form. Alexander Koyré asserts that modern
science d4id not emerge from a total break with philosophy but developed from
within it.

For this reason, Aristotle defined science as “knowledge of the first causes of
things,” summarizing the spirit of the philosophical-reflective stage, which
linked knowledge to reason and the search for general principles. From here
begins the story of a major transformation, raising a new question that would
change the course of human knowledge: Is reason alone sufficient to
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understand nature, or is experience an indispensable condition for the
existence of science?

2. The Scientific Revolution of the 17th Century

The 17th-century Scientific Revolution represents a profound epistemological
break from the long-dominant philosophical-reflective thinking. During this
century, science began to free itself from the authority of scholastic philosophy
and the dominance of ancient texts, especially Aristotelian works, moving
toward a new mode of thinking based on experiment, observation, and
measurement.

« Francis Bacon:

One of the pioneers of this transformation, he sharply criticized the Aristotelian
deductive method as sterile and incapable of producing new knowledge. He
advocated the inductive method, which begins with particular observations of
facts and gradually progresses toward generalizations and universal laws.
According to him, true knowledge can only be achieved through organized
experience, as reason alone is prone to illusions and biases, which he called
“idols.” He linked knowledge to mastery over nature, emphasizing that science
is not merely theoretical but a practical tool to improve human life.*

« Galileo Galilei:

Represented a decisive step toward precise experimental science. He combined
sensory observation with mathematics, considering nature as written in a
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mathematical language that can only be understood through measurement and
quantitative formulation. Galileo relied on directed experiments, designed to
test specific hypotheses, and rejected appeals to ancient authority if they
contradicted experimental results. This approach led to conflicts with prevailing
thought but established a fundamental principle of modern science: the priority
of empirical reality over theoretical tradition.!

« |Isaac Newton:

Completed the scientific transformation by providing a comprehensive
explanatory model of nature. Newton unified terrestrial and celestial phenomena
within a single system of mathematical laws, particularly the law of universal
gravitation and the laws of motion. In his view, the universe follows a strict
causal order, and objects move according to precise mechanical relationships
that can be predicted mathematically. The world was no longer understood as a
purposeful entity striving toward ends but as a system of objects governed by
fixed laws.”

These transformations gave rise to the mechanical or classical model of
science, which views the universe as a vast machine operating according to
precise laws, enabling explanation, prediction, and control of phenomena.
Scientific explanation became causal and mathematical, and questions of
purpose receded in favor of questions about laws and relationships. This model
became the foundation of modern physics and later influenced other sciences.?

Thus, the 17th century represents not merely a technical advancement in
research tools but a radical transformation in the very way of thinking. Science
shifted from contemplative reasoning to organized experimentation, from
seeking first causes to discovering laws, and from natural philosophy to modern
science as we know it.

From the Mechanical Model to the Biological Model

At the beginning of the 19th century, the limits of the mechanical model, which
had dominated scientific thinking since the 17th century, began to appear. This
model proved effective in explaining simple physical phenomena but faced real
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difficulties when applied to living and social phenomena. Living organisms do
not operate solely according to rigid mechanical causal relations, and society is
not a machine that can be disassembled into independent parts without losing its
meaning.

In response to these challenges, the biological or organic model emerged. This
model likens the social organism to a living being. According to this
perspective, society consists of interconnected parts, each performing a specific
function, and the whole cannot be understood without understanding the
relationships between these parts. Society is seen as a dynamic entity, growing
and changing, with its parts mutually influencing each other, much like a living
organism.

This shift was not a complete break from the mechanical model but rather an
internal evolution. The biological model retained the idea of scientific law but
expanded its meaning to include laws of development, integration, and function.
Laws no longer meant fixed mechanical motion but dynamic regularities
governing the growth of living and social phenomena. The development of
biology, especially through studies of evolution and function, reinforced this
organic view of reality.

Within this intellectual context, modern social sciences emerged. These sciences
were influenced by the success of natural sciences in discovering laws but faced
the particularity of their subject—humans and society. They thus sought to
develop methodological tools that combine observation and interpretation while
considering the historical, symbolic, and organizational dimensions of social
phenomena. The goal was no longer mere control of phenomena but
understanding them within their holistic context.

Auguste Comte stands out as one of the key founders of this approach. He
advocated for establishing the science of society on positivist scientific
foundations, arguing that social phenomena are subject to discoverable laws
through experience and observation, just like natural phenomena. At the same
time, he emphasized the specificity of these laws because they relate to the
organization and historical development of society. According to Comte, society
has its own laws, which are discovered scientifically rather than deduced
rationally.’

Emile Durkheim represents the clearest methodological application of the
biological model in sociology. He treated social phenomena as realities in their

* Herbert Spencer, The Principles of Sociology. Vol. 1-3. New York: D. Appleton and
Company, 1896,p41.
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own right, existing independently of individuals and exerting a coercive force on
them. In his study of suicide, Durkheim rejected explanations based solely on
individual psychological or biological factors, showing instead that suicide rates
are linked to the degree of social integration or disintegration. Thus, suicide
becomes an indicator of the state of society as a whole, not merely an isolated
individual act.*

This transition from the mechanical to the biological model reflects growing
awareness of the specificity and complexity of social phenomena. Society is not
understood as a static machine but as a living system influenced by interactions
among its parts. From this perspective, the foundations of sociology and the
human sciences crystallized: they search for laws, but these are flexible,
historical, and functional, differing in nature from the laws of physics and
mechanics.

The Structural and Interpretive Models

1. The Structural Model

At the beginning of the 20th century, social sciences underwent a radical
transformation with the rise of structuralism as a reaction against organic and
historical interpretations that had dominated the 19th and early 20th centuries.
Researchers observed that explaining society solely as a living organism (the
biological model) or relying only on historical development could not account
for the symbolic complexities of culture and social practices. Structuralists
therefore focused on the study of deep, invisible structures that determine
thought and behavior, asserting that social phenomena are not the result of
random individual choices but of an internal, coherent system of relationships
and rules.

Claude Lévi-Strauss is the most prominent representative of this approach in
anthropology. He viewed culture as operating like a language, consisting of
symbols and relationships that create a system enabling the production of
meaning. Customs, rituals, kinship patterns, and myths are not isolated
behaviors or events but surface manifestations of an underlying mental structure
governing society. The aim of anthropology, in his view, is not merely to collect
facts or describe customs but to uncover this mental structure that generates
meaning and organizes social relationships. As Lévi-Strauss put it: “The aim of
anthropology is not to describe customs, but to uncover the mental structure that
generates them.”
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Structuralism emphasizes the relationships between elements within a cultural
system rather than the elements themselves. For example, in studying myths or
Kinship patterns, the focus is on the rules and patterns governing events and
relationships, not on individual occurrences. This approach allows
understanding of the hidden rules producing social meaning and reveals how
culture operates internally as a coherent system, despite the apparent diversity of
phenomena.

In this sense, structuralism represents a qualitative shift in scientific and social
thought, shifting focus from surface descriptions or functions to understanding
the internal structure of symbolic systems. It also prompted a rethinking of the
concept of the individual in society: individuals are not independent units
producing social behavior but part of a structural network that determines the
possibilities of their thinking and action.

Structuralism also contributed new analytical tools, such as analyzing language,
myths, symbols, and social relationships, emphasizing the identification of
stable patterns controlling the production of meaning. This approach paved the
way for later interpretive models in the human and social sciences, focusing on
understanding the meaning of phenomena through symbolic structures rather
than merely describing the phenomena themselves.

In short, the structural model marks a central epistemic shift, seeking not only
observable phenomena but also the hidden rules that organize societies and
produce meaning, making it a powerful tool for understanding the symbolic
complexity of culture and human society.

2. The Interpretive Model (Verstehen) — Max Weber

At the beginning of the 20th century, Max Weber introduced an approach
distinct from both structural and organic models, establishing the interpretive
or Verstehen model in sociology. This model focuses on social action and its
subjective meanings, that is, how individuals give meaning to their actions and
how this shapes social phenomena. Weber argued that understanding social
phenomena cannot rely solely on general laws but requires grasping the meaning
that actors attach to their actions. As he explained in Economy and Society:

"Social phenomena can only be explained through understanding the subjective
meanings of social action, in addition to analyzing external factors affecting that
action."
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For example, in studying modern capitalism, Weber argued that it is not enough
to examine economic or technical aspects; one must understand the religious and
ethical values accompanying it. In The Protestant Ethic and the Spirit of
Capitalism, he demonstrated how Protestant values—such as diligence,
discipline, and saving—helped shape the spirit of modern capitalism. These
values en(iouraged organized work, perseverance, and effort rather than luxury
or leisure.

From this perspective, meaningful individual action becomes the focus of social
analysis. The individual is not merely a statistical unit or a mechanical
component of society but a conscious actor contributing to the formation of
social phenomena. The interpretive model thus combines objective analysis of
social phenomena with understanding the subjective meanings actors carry
within their cultural and social context. It represents a crucial stage in the
development of social sciences, linking tangible social reality with the
subjective meaning of action, offering tools to understand complex social
phenomena beyond rigid mechanical or purely structural explanations.

The Epistemic Revolution and the Critical Model

1. The Epistemological Shift

By the mid-20th century, there was a fundamental epistemological shift in
understanding the development of science. Thomas Samuel Kuhn criticized the
traditional view of science as a gradual, cumulative accumulation of knowledge.
In his influential work, The Structure of Scientific Revolutions, Kuhn introduced
the concept that:

""Scientific progress does not occur simply through the accumulation of facts but
through successive epistemic revolutions that change the intellectual framework
itself, replacing the old ‘paradigm’ with a new one."

According to this view, the development of science is not merely additive but a
historical process with periods of stability within a theoretical framework—
called normal science—followed by crises when new phenomena cannot be
explained under the old framework. This leads to a scientific revolution,
replacing the old paradigm with a completely new one.

Kuhn defines a paradigm as a set of beliefs, rules, and practices shared by a
community of scientists that determines what constitutes legitimate problems
and methods of solving them. Within this framework, scientists operate under
normal science, addressing phenomena according to the standards and questions
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set by the prevailing paradigm. However, when anomalies accumulate—cases
that cannot be explained or resolved within the current model—a radical shift in
scientific perception becomes inevitable, triggering a scientific revolution that
reshapes our understanding of the world. Kuhn emphasizes that: “The history of
science is a series of revolutions that change the image of the world.”*

Thus, scientific progress is measured not just by the quantity of knowledge but
by qualitative transformations in the structure of science itself: moving from one
paradigm to another, dealing with phenomena in fundamentally new ways. This
perspective forms a cornerstone of modern philosophy of science, linking
historical context to the cognitive framework guiding methodological and
theoretical priorities.

2. The Critical Model

The critical model emerged in the mid-20th century with the Frankfurt
School, a critical intellectual movement combining Marxism, psychoanalysis,
and critique of modern rationality. Prominent figures include Max Horkheimer,
Theodor Adorno, and Herbert Marcuse. These thinkers rejected the
prevailing notion of scientific neutrality in social sciences, arguing that scientific
knowledge is neither objective nor detached from social and political reality; it
is inherently entangled in the social relations and economic and political
structures that produce it.

The critical approach focuses on instrumental reason, a type of thinking
oriented toward means and control rather than understanding and human
liberation. Critical theorists argued that modern rationality, born in the
Enlightenment, became a tool of domination rather than emancipation,
particularly evident in the development of science and technology in modern
capitalist societies. In this view, science is not neutral but part of the logic of
controlling nature and humans, reflecting power relations in society itself.?

The seminal work embodying this vision is Dialectic of Enlightenment by
Horkheimer and Adorno, which demonstrates how the Enlightenment project,
originally aimed at freeing humanity from superstition and ignorance, ultimately
became a mechanism of domination and control through instrumental reason,
emphasizing efficiency, calculation, and mastery over nature and humans.

In this model, all knowledge is historically conditioned; there is no neutral
knowledge independent of social and political structures. Scientific thought is
itself a product of history and power relations, intertwined with the interests of
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dominant classes and authorities. Therefore, the critical model seeks not only to
interpret reality but to change it, revealing hidden mechanisms of social and
epistemic domination while aiming to control and guide society according to the
interests of power structures.

3. The Structural-Constructivist Model

Pierre Bourdieu proposed an evolutionary sociological model known as the
Structural-Constructivist Model, combining structuralism, which focuses on
social structures, with social action, highlighting individuals’ ability to
reproduce these structures through daily practices. This approach overcomes the
traditional dichotomy between structural explanation, which views individuals
as mere products of structures, and individualist explanation, which places
responsibility solely on individuals. Bourdieu shows that social actors and
structural frameworks interact dialectically.

In this framework, habitus becomes a central theoretical concept. Habitus is a
system of socially acquired dispositions, shaped by an individual’s history
within specific social contexts, and developed through socialization and
institutions such as family, school, and society. Habitus is not rigid but
generative, producing practices that in turn reproduce social structures in new
and varied ways. Individuals act based on their prior dispositions while
simultaneously reproducing social structures. This illustrates Bourdieu’s
integration of structure and agency, each shaping the other.*

Bourdieu’s The Logic of Practice systematically presents this model. He
explains how habitus mediates between social structures and individual
behaviors, showing that social practice is not mechanical rule-following but a
product of the interplay between historically acquired dispositions and the
context of action. Habitus draws its power from accumulated social experiences,
shaping an individual’s understanding of and engagement with the world.”

The structural-constructivist model explains social phenomena difficult to
address using purely structural or individualist perspectives, such as the
reproduction of class inequalities, variations in cultural taste, and shared
symbolic systems within social groups. In Arabic sociology literature, this
model is recognized as central, with habitus serving as a bridge between
structure and practice. Understanding social action requires examining this

! Bourdieu, The Logic of Practice, Stanford University Press, 1990, pp. 52-53
? 1bid,p52.
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system of socially produced dispositions that reproduces structures through daily
behaviors.

Thus, the Structural-Constructivist Model offers a comprehensive view of the
reciprocal relationship between social structures and individual practices,
emphasizing that individuals are not mere products of structures but actors who
actively reproduce them through everyday practices.

2- The Postmodern Model

Postmodernism is a critical philosophical and epistemological movement that
emerged in the late 20th century. It rejects the idea of a single, overarching truth
and a universal reason capable of providing a unified explanation of reality.
Postmodern thinkers argue that human knowledge is not the product of a single
analytical mechanism that can explain all phenomena; rather, knowledge
consists of multiple, competing epistemic contexts.

In this framework, the French philosopher Jean-Frangois Lyotard, in his book
The Postmodern Condition: A Report on Knowledge, provides a central
perspective on the state of knowledge in the postmodern era. Lyotard argues that
what were known as grand narratives—such as the progressive narrative of
reason and Enlightenment or the developmental narrative of history—no longer
possess absolute legitimacy as foundations for understanding reality and
knowledge. Instead of these overarching narratives that dominated the
interpretation of the world, Lyotard proposes that contemporary knowledge is
based on multiple small narratives (micronarratives), i.e., various
interpretations of reality produced by different social and cultural groups in
specific contexts. This epistemological shift shows that science itself is not
outside other discourses but is a discourse within a network of competing
discourses.”

In Lyotard’s view, science no longer holds absolute authority in interpreting
truth, because contemporary social conditions—including technological
development, information flow, and transformations in knowledge structures—
have eroded the foundations supporting grand narratives. It has become
necessary to recognize that all knowledge is contextually situated within specific
social and cultural frameworks and produced through multiple knowledge lines
differing according to communities, interests, and perspectives. This gives rise
to epistemological relativity, a hallmark of postmodern thought, highlighting
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that knowledge is not the product of a unified “universal reason” but the result
of diverse discursive and experiential practices.

This perspective has clearly influenced how scientific and social knowledge is
interpreted. Instead of viewing science as the sole arbiter of truth, it is
considered one of multiple knowledge discourses interacting with other forms of
knowledge, such as local knowledge (produced within small communities or
cultures and not reducible to a single scientific logic), citizen science
(expanding knowledge production to non-traditional contributions from civil
society beyond academic institutions), and digital knowledge (shaped through
information networks and digital interaction among knowledge users). These
developments reflect the multiplicity of discourses and sources of knowledge in
the contemporary epistemic environment.

Thus, the postmodern model provides a new reading of knowledge: it detaches
knowledge from singular dominance and links it to multiple discourses and
social contexts. Instead of searching for “absolute truth,” this model seeks to
understand knowledge as a set of discursive practices that produce meaning
within diverse social, cultural, and technological spaces, and whose vision is
neither totalizing nor definitive but open to multiplicity and difference.

Time Method of Role of the Role of Key

Period Knowledge Individual Structure/  Thinkers/
Context Examples

Philosophical- Before Rational Limited; Unclear; Aristotle
Reflective 17th interpretation, knowledge nature is the
century logical based on focus of
reasoning individual analysis
reason
Mechanical /  17th Experimentation  Active in Nature Bacon,
Empirical century and observation, observation and measurable Galileo,
Model inductive experimentation through Newton
method mathematical
laws
Biological / 19th Experimentation  Individual as Society or Auguste
Organic century and observation  part of the organism Comte,
Model with focus on system develops Emile
living and social with Durkheim
phenomena interrelated
parts
Structural Early  Analysis of deep Individual Cultureand  Claude
Model 20th and symbolic limited by social system  Lévi-Strauss
century structures structures organize
behavior
Interpretive/ Early  Understanding Central actor in ~ Structure Max Weber

* Ibid,pp 58-59.




Verstehen 20th the subjective creating important but
Model century meaning of meaning focus on
social actions individual
action
Structural- Mid Combining Actor Structure and  Pierre
Constructivist 20th structural reproduces and  agency in a Bourdieu
Model century analysis with transforms dialectical
everyday structures relationship
practices
Critical Mid Interpretation of  Individual part  Social and Horkheimer,
Model 20th reality with of structure but  political Adorno,
century critique of social capable of structures Marcuse
and political critique determine
structures conditions of
knowledge
Postmodern Late Analysis of Individual part ~ Knowledge Jean-
Model 20th multiple of multiple situated in Francois
century narratives and discourses diverse Lyotard
knowledge social,
cultural, and
technological
contexts

The diagram illustrates the logical sequence of intellectual development
from Philosophical-Reflective thought to Postmodernism

Summary:

From this lecture, we can conclude that science was not, since its inception, an
independent or neutral form of knowledge. Rather, it was an extension of
philosophy and rational reflection in explaining natural and human phenomena.
Early philosophers such as Thales and Aristotle did not distinguish between
philosophical and scientific thinking, as inquiry relied primarily on reason and
logic without direct empirical verification.

With the development of human thought, knowledge underwent a fundamental
transformation from philosophical contemplation to experimental thinking based
on careful observation and practical verification. This shift was not only
technical but also epistemological, as it changed the way we think about the
world and the nature of knowledge itself, emphasizing the derivation of general
laws from phenomena and their objective interpretation.

From this perspective, science is not a fixed structure or final given; it is a
historical and dynamic process that evolves with changing intellectual, cultural,
and social contexts. Therefore, studying the development of sciences and
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explanatory models is not limited to understanding scientific content alone; it
also helps in understanding how scientific reasoning is formed and in
developing critical and methodological thinking to address complex phenomena.

Self-Assessment Questions

I. Multiple Choice Questions

1.

2.

Which of the following models focuses on rational analysis and
contemplative interpretation rather than experience?

a) Mechanical Model

b) Philosophical-Reflective Model

¢) Structural Model

d) Critical Model

Which of the following thinkers is directly associated with the
Biological/Organic Model in social sciences?

a) Aristotle

b) Auguste Comte

c) Pierre Bourdieu

d) Jean-Francois Lyotard

Which statement reflects the Postmodern Model?

a) Science has absolute legitimacy

b) Knowledge can only accumulate

¢) Knowledge is multiple, and different discourses compete
d) Individuals are completely constrained by social structures

I1. True/False Questions

1.

2.

3.

4.

Max Weber's Verstehen (Interpretive) Model focuses solely on general
laws to understand social phenomena.

In the Structural-Constructivist Model, the individual is not an actor but
merely follows social structures.

The Frankfurt School (Critical Model) considers scientific knowledge to
be involved in social and political structures.

The Mechanical Model relied on experience and observation to find
general laws of nature.

I11. Short-Answer/Analytical Questions

1.

2.

What is the main difference between the Structural Model and the
Interpretive Model in explaining social phenomena?

How does Pierre Bourdieu explain the relationship between habitus and
daily practice in the Structural-Constructivist Model?
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3. Why did Lyotard reject the idea of Grand Narratives in the Postmodern
Model, and how does this explain the multiplicity of knowledge?

V. Applied Questions

1. Choose a contemporary social phenomenon (e.g., social media, online
learning, or youth protests) and explain it:
o According to the Structural Model
o According to the Interpretive/Verstehen Model
o According to the Postmodern Model
2. Compare the Critical Model and the Structural-Constructivist Model in
their ability to change social reality rather than just explain it.

General Summary:

Through the study of this course, we can conclude that epistemology represents
the philosophical and methodological foundation for understanding the nature of
scientific knowledge. It explains how knowledge is produced, the criteria for its
validity, and how it differs from other forms of knowledge. Epistemology does
not merely clarify what we know, but focuses on how we know it, and the
principles and methods that ensure knowledge is accurate and reliable. This
enables researchers to distinguish between knowledge based on reflection or
belief and scientific knowledge grounded in observation and experimentation.

This understanding highlights the relationship between epistemology and the
philosophy of science, as the latter studies the principles governing the
production of scientific knowledge, defines its limits, and determines methods of
verification. Scientific standards such as objectivity, impartiality, critique,
careful observation, methodological accountability, and logical reasoning serve
as tools to ensure that knowledge is genuinely scientific, verifiable, and
reproducible, rather than mere opinion or personal belief.

Accordingly, the importance of a scientific mindset in the researcher becomes
evident. It represents the internal drive that combines intellectual curiosity,
critical thinking, and objectivity, enabling the researcher to approach social and
natural phenomena with systematic analysis. Scientific thinking skills, such as
organized observation, participation, inductive and deductive reasoning, allow
the researcher to transform raw data into precise logical conclusions, facilitating
the understanding of relationships among various phenomena.

Moreover, the course demonstrates that understanding different types of
knowledge, their characteristics, objectives, and sources, is essential for
constructing sound scientific concepts and ensures that researchers can handle
information carefully and analytically. Studying the development of sciences
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and explanatory models reveals that science is not a fixed structure, but a
historical and evolving process that changes with intellectual and cultural
contexts and is always subject to continuous critical reassessment.

Through this progression, students can realize that scientific knowledge is not
merely acquired information but a dynamic process requiring epistemological
awareness, adherence to scientific standards, and meticulous methodological
practice to ensure objectivity and accuracy in analysis and understanding.
Consequently, this study equips researchers with the ability to produce robust
scientific knowledge, analyze phenomena in depth, and understand social and
natural reality in a comprehensive and systematic manner.
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