CORE PRINCIPLES SCIENTIFIC REVOLUTIONS

THE CORE PRINCIPLES SCIENTIFIC REVOLUTIONS REPRESENT THE FUNDAMENTAL SHIFTS IN HUMAN UNDERSTANDING OF THE NATURAL
WORLD, MARKING PROFOUND TRANSFORMATIONS IN HOW \WE PERCEIVE REALITY. THESE REVOLUTIONS ARE NOT MERE
INCREMENTAL ADVANCEMENTS BUT RATHER PARADIGM-SHATTERING EVENTS THAT REDEFINE ENTIRE FIELDS OF INQUIRY. WE WILL
DELVE INTO THE FOUNDATIONAL ELEMENTS THAT CHARACTERIZE THESE MONUMENTAL LEAPS IN KNOWLEDGE, EXPLORING HOW
THEY DISMANTLE OLD FRAMEWORKS AND ERECT NEW ONES. UNDERSTANDING THESE CORE PRINCIPLES IS CRUCIAL TO
APPRECIATING THE DYNAMIC AND EVER-EVOLVING NATURE OF SCIENCE ITSELF. THIS EXPLORATION WILL UNCOVER THE
UNDERLYING MECHANISMS THAT DRIVE SCIENTIFIC PROGRESS, FROM THE INITIAL SPARKS OF ANOMALY TO THE EVENTUAL
ACCEPTANCE OF A NEW WORLDVIEW, TOUCHING UPON KEY HISTORICAL EXAMPLES AND THEIR ENDURING LEGACIES.
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THE NATURE OF SCIENTIFIC REVOLUTIONS

SCIENTIFIC REVOLUTIONS, AS FAMOUSLY CONCEPTUALIZED BY THOMAS KUHN, ARE PERIODS OF EXTRAORDINARY SCIENTIFIC
CHANGE, CHARACTERIZED BY THE OVERTHROW OF AN ESTABLISHED SCIENTIFIC THEORY OR PARADIGM BY A NEW ONE. THEY ARE
NOT THE STEADY ACCUMULATION OF KNOWLEDGE WE OFTEN IMAGINE, BUT RATHER DISRUPTIVE EVENTS THAT FUNDAMENTALLY
ALTER THE WAY SCIENTISTS VIEW THE UNIVERSE AND THEIR OWN DISCIPLINE. THINK OF IT LIKE THIS: IMAGINE THE SCIENTIFIC
COMMUNITY IS PLAYING A GAME WITH A SET OF RULES. NORMAL SCIENCE IS WHEN EVERYONE PLAYS BY THOSE RULES, SOLVING
PUZZLES WITHIN THE ESTABLISHED FRAMEWORK. A SCIENTIFIC REVOLUTION IS WHEN THOSE RULES THEMSELVES ARE CALLED INTO
QUESTION, LEADING TO A COMPLETELY NEW GAME WITH NEW RULES AND EVEN NEW WAYS OF UNDERSTANDING WHAT
CONSTITUTES A “WIN.”

THESE REVOLUTIONARY PERIODS ARE OFTEN MET WITH RESISTANCE BECAUSE THEY CHALLENGE DEEPLY INGRAINED BELIEFS AND
METHODOLOGIES. THEY REQUIRE SCIENTISTS TO ABANDON LONG-HELD ASSUMPTIONS AND EMBRACE NOVEL CONCEPTUAL
FRAMEWORKS, WHICH CAN BE A DIFFICULT AND SOMETIMES DISORIENTING PROCESS. THE TRANSITION FROM ONE PARADIGM TO
ANOTHER IS NOT ALWAYS A SMOOTH, LOGICAL MARCH, IT OFTEN INVOLVES PERIODS OF INTENSE DEBATE, DISAGREEMENT, AND
EVEN PHILOSOPHICAL SCHISMS WITHIN THE SCIENTIFIC COMMUNITY. THE VERY DEFINITION OF WHAT CONSTITUTES A SCIENTIFIC
PROBLEM, WHAT EVIDENCE IS RELEVANT, AND WHAT CONSTITUTES A VALID SOLUTION CAN BE REDEFINED DURING THESE
TRANSFORMATIVE EPOCHS.

Key Core PRINCIPLES OF SCIENTIFIC REVOLUTIONS

SEVERAL INTERCONNECTED CORE PRINCIPLES UNDERSCORE THE NATURE AND PROGRESSION OF SCIENTIFIC REVOLUTIONS. THESE
ARE THE BEDROCK UPON WHICH THESE MONUMENTAL SHIFTS ARE BUILT, PROVIDING A FRAMEW ORK FOR UNDERSTANDING HOW
SCIENCE EVOLVES SO DRAMATICALLY. W/ ITHOUT THESE UNDERLYING DYNAMICS, THE TRANSITION FROM ONE ESTABLISHED



SCIENTIFIC ORDER TO ANOTHER WOULD BE FAR LESS LIKELY, IF NOT IMPOSSIBLE.

THe RoLE oF ANOMALIES AND CRISES

EVERY ESTABLISHED SCIENTIFIC PARADIGM, NO MATTER HOW ROBUST, EVENTUALLY ENCOUNTERS ANOMALIES. THESE ARE
OBSERVATIONS OR EXPERIMENTAL RESULTS THAT CANNOT BE ADEQUATELY EXPLAINED BY THE EXISTING THEORETICAL

FRAME\W ORK. |NITIALLY, SCIENTISTS MAY TRY TO ACCOMMODATE THESE ANOMALIES BY MAKING MINOR ADJUSTMENTS TO THEIR
THEORIES, A PROCESS KUHN TERMED “PUZZLE-SOLVING” WITHIN NORMAL SCIENCE. HO\X/EVER/ AS ANOMALIES ACCUMULATE AND
BECOME MORE PERSISTENT, THEY CAN LEAD TO A “CRISIS” WITHIN THE SCIENTIFIC DISCIPLINE. THIS CRISIS SIGNALS THAT THE
CURRENT PARADIGM IS NO LONGER SUFFICIENT TO EXPLAIN THE OBSERVED PHENOMENA , CREATING A FERTILE GROUND FOR
REVOLUTIONARY CHANGE. THE EXISTENCE OF PERSISTENT, UNRESOLVABLE ANOMALIES ACTS AS THE INITIAL CATALYST, SHAKING
THE FOUNDATIONS OF ESTABLISHED SCIENTIFIC THOUGHT.

THIS PERIOD OF CRISIS IS CHARACTERIZED BY A GROWING SENSE OF UNEASE AND A QUESTIONING OF FUNDAMENTAL
ASSUMPTIONS. SCIENTISTS MAY FIND THEMSELVES RESORTING TO INCREASINGLY COMPLEX OR AD HOC EXPLANATIONS TO MAKE
THEIR THEORIES FIT THE DATA, WHICH IS OFTEN A SIGN OF AN APPROACHING PARADIGM SHIFT. THE MORE PROFOUND AND
\WIDESPREAD THE ANOMALIES, THE GREATER THE PRESSURE TO FIND A COMPLETELY NEW WAY OF LOOKING AT THE PROBLEM. IT's
LIKE FINDING A CRACK IN A WALL; AT FIRST, YOU MIGHT JUST PATCH IT, BUT IF MORE CRACKS APPEAR, YOU START TO WONDER
IF THE WHOLE FOUNDATION IS UNSTABLE.

PARADIGM SHIFTS AND NORMAL SCIENCE

A SCIENTIFIC PARADIGM, IN KUHN'S SENSE, IS MORE THAN JUST A THEORY; IT'S A CONSTELLATION OF BELIEFS, VALUES,
TECHNIQUES, AND SHARED ASSUMPTIONS THAT GUIDE SCIENTIFIC PRACTICE WITHIN A PARTICULAR FIELD. |T DEFINES WHAT IS
CONSIDERED LEGITIMATE SCIENTIFIC INQUIRY, WHAT QUESTIONS ARE WORTH ASKING, AND WHAT METHODS ARE APPROPRIATE
FOR ANSWERING THEM. NORMAL SCIENCE, THEN, IS THE DAY-TO-DAY WORK OF SCIENTISTS OPERATING WITHIN THE CONFINES OF
AN ACCEPTED PARADIGM. THEY ARE PRIMARILY ENGAGED IN ”PUZZLE‘SOLVING,” REFINING THE EXISTING THEORY, EXTENDING ITS
SCOPE, AND RESOLVING MINOR DISCREPANCIES.

A PARADIGM SHIFT OCCURS WHEN A NEW PARADIGM EMERGES THAT IS CAPABLE OF EXPLAINING THE ANOMALIES THAT THE OLD
PARADIGM COULD NOT. THIS SHIFT IS NOT A GRADUAL, LOGICAL PROGRESSION BUT OFTEN A MORE REVOLUTIONARY,
DISCONTINUOUS EVENT. THE NEW PARADIGM OFFERS A FUNDAMENTALLY DIFFERENT WAY OF SEEING THE WORLD, OFTEN
INVOLVING A REINTERPRETATION OF EXISTING DATA AND THE INTRODUCTION OF NEW CONCEPTS AND EXPLANATORY TOOLS. THE
TRANSITION FROM A GEOCENTRIC TO A HELIOCENTRIC MODEL OF THE SOLAR SYSTEM, FOR INSTANCE, REPRESENTS A PROFOUND
PARADIGM SHIFT THAT ALTERED OUR PLACE IN THE COSMOS.

THE PROCESS oF SCIENTIFIC CHANGE

THE TRANSITION FROM ONE PARADIGM TO ANOTHER IS A COMPLEX PROCESS. |T TYPICALLY BEGINS WITH THE EMERGENCE OF A
CRISIS CAUSED BY ANOMALIES. DURING THIS CRISIS, ALTERNATIVE THEORIES AND NEW CONCEPTUAL FRAMEWORKS BEGIN TO
EMERGE, OFTEN CHAMPIONED BY YOUNGER SCIENTISTS OR THOSE WORKING ON THE FRINGES OF THE ESTABLISHED FIELD. THESE
COMPETING IDEAS VIE FOR ACCEPTANCE, AND THE SCIENTIFIC COMMUNITY ENGAGES IN INTENSE DEBATE AND RESEARCH TO
EVALUATE THEIR MERITS.

EVENTUALLY, A NEW PARADIGM GAINS TRACTION IF IT CAN SUCCESSFULLY ADDRESS THE CRITICAL ANOMALIES, OFFER A MORE
FRUITFUL RESEARCH PROGRAM, AND APPEAL TO THE SCIENTIFIC COMMUNITY'S SENSE OF ORDER AND EXPLANATION. THIS
ADOPTION IS RARELY IMMEDIATE OR UNANIMOUS. |T INVOLVES A PERIOD OF “SCIENTIFIC REVOLUTION” WHERE THE OLD GUARD
SLOWLY GIVES WAY TO THE NEW, AND THE LANGUAGE AND METHODS OF THE FIELD ARE TRANSFORMED. THIS ITERATIVE
PROCESS OF ANOMALY, CRISIS, NEW PARADIGM PROPOSAL, AND EVENTUAL ADOPTION FORMS THE CYCLICAL ENGINE OF
SCIENTIFIC PROGRESS.



EXAMPLES OF SCIENTIFIC REVOLUTIONS

THROUGHOUT HISTORY, SCIENCE HAS UNDERGONE SEVERAL TRANSFORMATIVE PERIODS THAT EXEMPLIFY THESE CORE PRINCIPLES.
THESE REVOLUTIONS DIDNIT_JUST ADD TO OUR KNOWLEDGE, THEY FUNDAMENTALLY RESHAPED OUR UNDERSTANDING OF THE
UNIVERSE AND OUR PLACE WITHIN IT. EXAMINING THESE HISTORICAL MOMENTS PROVIDES CONCRETE ILLUSTRATIONS OF HOW THE
PRINCIPLES WE'VE DISCUSSED PLAY OUT IN PRACTICE.

THe COPERNICAN REVOLUTION

THIS REVOLUTION MARKED THE SHIFT FROM THE PTOLEMAICI EARTH-CENTERED (GEOCENTRIC) MODEL OF THE SOLAR SYSTEM TO
THE SUN-CENTERED (HELIOCENTRIC) MODEL, PRIMARILY CHAMPIONED BY NicoLaus CopPernICUS. For CENTURIES, THE
GEOCENTRIC MODEL, WITH EARTH AT THE CENTER AND THE SUN AND PLANETS REVOLVING AROUND IT, WAS THE ACCEPTED
PARADIGM. HO\X/EVER, ACCUMULATING OBSERVATIONS OF PLANETARY MOVEMENTS, PARTICULARLY THEIR RETROGRADE MOTION
BEGAN TO CREATE ANOMALIES THAT THE PTOLEMAIC SYSTEM STRUGGLED TO EXPLAIN WITHOUT INCREASINGLY COMPLEX
EPICYCLES.

’

COPERNICUS'S PROPOSAL OF A HELIOCENTRIC SYSTEM OFFERED A SIMPLER AND MORE ELEGANT EXPLANATION FOR THESE
OBSERVED ANOMALIES. WHILE NOT IMMEDIATELY ACCEPTED, IT LAID THE GROUNDWORK FOR FUTURE ASTRONOMERS LIKE
JOHANNES KepLER AND GALILEO GALILEI/ WHO PROVIDED FURTHER OBSERVATIONAL EVIDENCE AND REFINED THE HELIOCENTRIC
MODEL. THE COPERNICAN REVOLUTION \X/ASNITJUST A CHANGE IN ASTRONOMICAL MODELS; IT FUNDAMENTALLY ALTERED
HUMANITY'S PERCEPTION OF ITS COSMIC SIGNIFICANCE, PAVING THE WAY FOR MODERN ASTRONOMY AND PHYSICS.

THE NEWTONIAN REVOLUTION

IsaAaCc NEWTON'S PUBLICATION OF “PHILoSoPHIP] NATURALIS PRINCIPIA MATHEMATICA” IN 1687 1S CONSIDERED A
CORNERSTONE OF THE NEW TONIAN REVOLUTION. NEWTON SYNTHESIZED THE WORK OF HIS PREDECESSORS, INCLUDING GALILEO
AND KEPLER, TO FORMULATE HIS LAWS OF MOTION AND UNIVERSAL GRAVITATION. THIS PROVIDED A UNIFIED AND
COMPREHENSIVE FRAMEWORK FOR UNDERSTANDING THE PHYSICAL WORLD, EXPLAINING PHENOMENA FROM THE FALLING OF AN
APPLE TO THE ORBITS OF THE PLANETS WITH A SINGLE SET OF LAWS.

BeFORE NE\X/TONI DIFFERENT EXPLANATIONS EXISTED FOR TERRESTRIAL MECHANICS AND CELESTIAL MOTION. THE NEWTONIAN
PARADIGM OFFERED A UNIVERSAL MECHANICAL EXPLANATION, EFFECTIVELY MERGING THESE DISPARATE AREAS OF INQUIRY. IT
ESTABLISHED A DETERMINISTIC AND MECHANISTIC VIEW OF THE UNIVERSE, WHICH DOMINATED PHYSICS FOR OVER TWO CENTURIES.
THIS REVOLUTION WAS CHARACTERIZED BY ITS EXTRAORDINARY EXPLANATORY POWER AND PREDICTIVE ACCURACY, SETTING A
NEW STANDARD FOR SCIENTIFIC THEORIES.

THE DARWINIAN REVOLUTION

CHARLES DARWIN'S THEORY OF EVOLUTION BY NATURAL SELECTION, PRESENTED IN “ON THE ORIGIN oF Species” (1859),
REPRESENTED A PROFOUND PARADIGM SHIFT IN BIOLOGY. PRIOR TO DARWIN, THE PREVAILING VIEW WAS THAT SPECIES WERE
FIXED AND IMMUTABLE, CREATED INDEPENDENTLY. DARWIN'S WORK PROPOSED THAT LIFE HAD EVOLVED OVER VAST PERIODS
FROM COMMON ANCESTORS, DRIVEN BY THE MECHANISM OF NATURAL SELECTION, WHERE ORGANISMS BETTER ADAPTED TO THER
ENVIRONMENT ARE MORE LIKELY TO SURVIVE AND REPRODUCE.

THIS THEORY OFFERED A COMPELLING EXPLANATION FOR THE DIVERSITY OF LIFE, THE FOSSIL RECORD, AND THE ADAPTATIONS OF
ORGANISMS TO THEIR ENVIRONMENTS. |T CHALLENGED DEEPLY HELD RELIGIOUS AND PHILOSOPHICAL BELIEFS ABOUT THE NATURE
OF LIFE AND HUMANITY'S PLACE IN THE NATURAL WORLD. THE DARWINIAN REVOLUTION FUNDAMENTALLY TRANSFORMED OUR
UNDERSTANDING OF BIOLOGY, LAYING THE FOUNDATION FOR MODERN GENETICS, ECOLOGY, AND EVOLUTIONARY SCIENCE.



THE QUANTUM REVOLUTION

EMERGING IN THE EARLY 20TH CENTURY, THE QUANTUM REVOLUTION FUNDAMENTALLY ALTERED OUR UNDERSTANDING OF THE
SUBATOMIC WORLD. PHYSICISTS LIKE MAX PLANCK, ALBERT EINSTEIN, NIELS BOHR, W/ERNER HEISENBERG, AND ERWIN

SCHR[?] DINGER DISCOVERED THAT AT THE ATOMIC AND SUBATOMIC LEVELS, CLASSICAL PHYSICS BREAKS DOWN. PHENOMENA
SUCH AS THE QUANTIZATION OF ENERGY, WAVE-PARTICLE DUALITY, AND THE UNCERTAINTY PRINCIPLE DEFIED INTUITIVE,
MACROSCOPIC EXPLANATIONS.

THE DEVELOPMENT OF QUANTUM MECHANICS INTRODUCED A PROBABILISTIC AND OFTEN COUNTER-INTUITIVE FRAMEW ORK FOR
DESCRIBING REALITY. |IT SHOWED THAT THE UNIVERSE AT ITS MOST FUNDAMENTAL LEVEL BEHAVES IN WAYS THAT ARE
FUNDAMENTALLY DIFFERENT FROM OUR EVERYDAY EXPERIENCES. THIS REVOLUTION HAS HAD PROFOUND IMPLICATIONS FOR
NUMEROUS FIELDS, INCLUDING SOLID-STATE PHYSICS, CHEMISTRY, NUCLEAR PHYSICS, AND HAS LED TO TECHNOLOGIES LIKE
LASERS AND TRANSISTORS.

THE INFORMATION REVOLUTION

W/HILE PERHAPS MORE TECHNOLOGICAL AND SOCIETAL IN ITS IMMEDIATE IMPACT, THE ONGOING INFORMATION REVOLUTION,
DRIVEN BY ADVANCEMENTS IN COMPUTING, TELECOMMUNICATIONS, AND DATA SCIENCE, REPRESENTS A PARADIGM SHIFT IN HOW
WE PROCESS, STORE, AND TRANSMIT KNOWLEDGE. THE DIGITAL AGE HAS FUNDAMENTALLY ALTERED COMMUNICATION, RESEARCH,
AND DAILY LIFE, CREATING NEW FIELDS OF STUDY AND REDEFINING EXISTING ONES.

THE ABILITY TO ACCESS AND ANALYZE VAST AMOUNTS OF DATA, COUPLED WITH THE INTERCONNECTEDNESS OF GLOBAL
NETWORKS, HAS OPENED UP NEW AVENUES FOR SCIENTIFIC DISCOVERY AND COLLABORATION. THIS REVOLUTION IS
CHARACTERIZED BY ITS RAPID PACE AND ITS PERVASIVE INFLUENCE ACROSS ALL DISCIPLINES, FUNDAMENTALLY CHANGING THE
WAY INFORMATION ITSELF IS UNDERSTOOD AND UTILIZED. |T'S A PARADIGM SHIFT IN OUR RELATIONSHIP WITH KNOWLEDGE.

THE ENDURING IMPACT OF SCIENTIFIC REVOLUTIONS

SCIENTIFIC REVOLUTIONS ARE NOT ISOLATED HISTORICAL EVENTS, THEY HAVE A PROFOUND AND LASTING IMPACT ON HUMAN
CIVILIZATION. BY CHALLENGING EXISTING ASSUMPTIONS AND OPENING UP NEW AVENUES OF INQUIRY, THEY DRIVE CONTINUOUS
PROGRESS AND INNOVATION. THE PARADIGMS THAT EMERGE FROM THESE REVOLUTIONS PROVIDE THE FRAMEWORKS FOR FUTURE
SCIENTIFIC EXPLORATION, SHAPING OUR TECHNOLOGICAL CAPABILITIES, OUR PHILOSOPHICAL OUTLOOKS, AND OUR
UNDERSTANDING OF THE UNIVERSE. THE VERY ACT OF UNDERGOING A REVOLUTION INSTILLS A SENSE OF THE PROVISIONALITY OF
KNOWLEDGE, REMINDING US THAT OUR CURRENT UNDERSTANDING, HOWEVER ROBUST, IS ALWAYS OPEN TO REFINEMENT AND
REVISION.

THESE TRANSFORMATIVE PERIODS HIGHLIGHT THE DYNAMIC, SELF-CORRECTING NATURE OF SCIENCE. THEY DEMONSTRATE THAT
SCIENCE IS NOT A STATIC BODY OF FACTS BUT A LIVING, EVOLVING PROCESS. THE COURAGE AND INTELLECTUAL RIGOR
REQUIRED TO QUESTION ESTABLISHED DOGMA AND EMBRACE NEW IDEAS ARE THE HALLMARKS OF SCIENTIFIC PROGRESS.
ULTIMATELY, UNDERSTANDING THE CORE PRINCIPLES OF SCIENTIFIC REVOLUTIONS ALLOWS US TO BETTER APPRECIATE THE
JOURNEY OF HUMAN KNOWLEDGE AND THE REMARKABLE CAPACITY FOR INSIGHT THAT DRIVES US TO EXPLORE THE UNKNOWN.

FREQUENTLY ASKED QUESTIONS

QI \WHAT IS THE MOST DEFINING CHARACTERISTIC OF A SCIENTIFIC REVOLUTION?

A: THE MOST DEFINING CHARACTERISTIC OF A SCIENTIFIC REVOLUTION IS A FUNDAMENTAL PARADIGM SHIFT — A RADICAL CHANGE
IN THE BASIC CONCEPTS AND EXPERIMENTAL PRACTICES OF A SCIENTIFIC DISCIPLINE. |T'S NOT JUST ADDING NEW KNOWLEDGE, BUT



FUNDAMENTALLY CHANGING THE WAY SCIENTISTS VIEW THEIR SUBJECT MATTER.

Q: How DO ANOMALIES LEAD TO A CRISIS IN SCIENCE?

A: ANOMALIES ARE OBSERVATIONS OR EXPERIMENTAL RESULTS THAT CANNOT BE EXPLAINED BY THE CURRENT, DOMINANT
SCIENTIFIC THEORY (THE PARADIGM). \W/HEN THESE ANOMALIES PERSIST AND ACCUMULATE, THEY CREATE A “CrISIS” BECAUSE
THE EXISTING FRAMEWORK IS NO LONGER SEEN AS ADEQUATE, PROMPTING SCIENTISTS TO QUESTION FUNDAMENTAL
ASSUMPTIONS AND SEEK NEW EXPLANATIONS.

QZ IS EVERY NEW SCIENTIFIC DISCOVERY A SCIENTIFIC REVOLUTION?

A: I\IO/ NOT EVERY NEW DISCOVERY IS A SCIENTIFIC REVOLUTION. MOST SCIENTIFIC PROGRESS OCCURS THROUGH “'NORMAL
SCIENCE,” WHICH INVOLVES SOLVING PUZZLES AND REFINING WITHIN AN ESTABLISHED PARADIGM. A REVOLUTION IS A MORE
DISRUPTIVE EVENT THAT OVERTHROWS AN OLD PARADIGM AND ESTABLISHES A NEW ONE.

Q: WHAT ROLE DO SCIENTISTS PLAY IN INITIATING A REVOLUTION?

A: SCIENTISTS, ESPECIALLY THOSE WHO ARE CRITICAL OF THE EXISTING PARADIGM OR THOSE WORKING ON THE FRINGES, ARE
CRUCIAL IN IDENTIFYING ANOMALIES AND PROPOSING NEW THEORIES. THEIR WILLINGNESS TO QUESTION ESTABLISHED BELIEFS AND
EXPLORE ALTERNATIVE FRAMEWORKS IS THE ENGINE THAT DRIVES REVOLUTIONARY CHANGE.

Q: CAN A SCIENTIFIC REVOLUTION HAPPEN OVERNIGHT?

A: TYPICALLY, SCIENTIFIC REVOLUTIONS ARE NOT INSTANTANEOUS EVENTS. THEY OFTEN UNFOLD OVER EXTENDED PERIODS,
INVOLVING INTENSE DEBATE, RESEARCH, AND A GRADUAL SHIFT IN THE SCIENTIFIC COMMUNITY'S ACCEPTANCE OF A NEW
PARADIGM. THERE ARE OFTEN PERIODS OF CONFLICT BETWEEN PROPONENTS OF THE OLD AND NEW PARADIGMS.

Q: WHY IS THE CONCEPT OF A “PARADIGM” IMPORTANT IN UNDERSTANDING SCIENTIFIC
REVOLUTIONS?

A: A PARADIGM IS ESSENTIAL BECAUSE IT REPRESENTS THE SHARED UNDERSTANDING, METHODS, AND ASSUMPTIONS WITHIN A
SCIENTIFIC FIELD AT A GIVEN TIME. A SHIFT IN THIS PARADIGM MEANS A CHANGE IN THE VERY WAY SCIENCE IS CONDUCTED AND
UNDERSTOOD IN THAT DISCIPLINE, WHICH IS THE ESSENCE OF A REVOLUTION.

Q: WHAT IS THE RELATIONSHIP BETWEEN NORMAL SCIENCE AND SCIENTIFIC
REVOLUTIONS?

A: NORMAL SCIENCE IS THE ROUTINE, PUZZLE-SOLVING ACTIVITY THAT OCCURS WITHIN AN ESTABLISHED PARADIGM. SCIENTIFIC
REVOLUTIONS OCCUR WHEN ANOMALIES BECOME SO SIGNIFICANT THAT THEY UNDERMINE THE EXISTING PARADIGM, LEADING TO A
PERIOD OF CRISIS AND THE EVENTUAL EMERGENCE AND ADOPTION OF A NEW PARADIGM, WHICH THEN DEFINES A NEW ERA OF
NORMAL SCIENCE.
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