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ARGUMENTS OF FACTS?

1. FACTs ARE DIRECTLY GIVEN TO CAREFUL, UNPREJUDICED
OBSERVERS VIA THE SENSES

2. FAacts coNsSTITUTE A FIRM AND RELIABLE FOUNDATION
FOR ScIENTIFIC KNOWLEDGE

3. FAcTs ARE PRIOR TO AND INDEPENDENT OF THEORY



Schroeder’s Staircase
Source: https://commons.wikimedia.org/wiki/File:Schroeder%27s_stairs.svg , Retrieved on Feb 27,2019



OBSERVATION IS DEPENDANT ON

THE OBSERVERS EXPERIENCE,
KNOWLEDGE, PRESUMPTIONS,
EXPECTATIONS AND
WHAT THEY ARE LOOKING FOR?



OBSERVATION AS A PRACTICAL
INTERVENTION AND EXPERIMENTATION



OBSERVATIONS SUITABLE TO CONSTITUTE A BASIS
FOR SCIENTIFIC KNOWLEDGE ARE BOTH:

OBJECTIVE: AS THEY CAN BE TESTED THROUGH PROCEDURES

FALLIBLE: AS THEY MAY BE UNDERMINED BY NEW KIND OF
TESTS THROUGH ADVANCEMENT IN TECHNOLOGY



How DO WE ARRIVE AT THESE
APPROPRIATE FACTS?

“DERIVE” A CONCLUSION IN A “LOGICAL” WAY



BAsic PRINCIPLES OF LoGICAL REASONING



BAsic PRINCIPLES OF LoGICAL REASONING

- DEDUCTIVE REASONING
- INDUCTIVE REASONING

- ABDUCTIVE REASONING



DEDUCTIVE REASONING

|F THE PREMISES ARE TRUE
THEN,

THE CONCLUSION MUST BE TRUE



DEepucTIVE REASONING
PREMISE A = TRUE

PrReMISE B = TRUE

CoNcLUSION = TRUE
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DEDUCTIVE REASONING

PREMISE A = TRUE
All books on philosophy are boring

PREMISE B = TRUE
This book is on philosophy

CoNcLusIiON = TRUE
This book is boring



INDUCTIVE REASONING

FOR THE INDUCTIVISTS
THE SOURCE OF SCIENTIFIC TRUTH IS

EXPERIENCE NOT LOGIC



INDUCTIVE REASONING

Laws &Theories

Facts Acquired through Predictions & Explanations
Observation



INDUCTIVE REASONING
PREMISE A = |IF TRUE

PrRemISE B = IF TRUE

CoNcLusION = MosT PRoBABLY TRUE
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INDUCTIVE REASONING

PReMISE A = IF TRUE
Fairly pure water freezes at about OC (if given sufhicient time)

PrRemISE B = IF TRUE

/\/\y radiator contains Fair|y pure water

CoNcLusION = MosT PRoBABLY TRUE

If the temperature falls well bellow OC, the water in my car radiator will freeze (if
given sufficient time)



INDUCTIVE REASONING
- LAWS AND THEORIES
- INITIAL CONDITIONS
- PREDICTIONS AND EXPLANATIONS

GENERAL LAWS CAN BE DERIVED FROM EXPERIENCE



ABDUCTIVE REASONING

INFERENCE TO THE BEST POSSIBLE EXPLANATION BASED ON
AN EVIDENCING PROCESS
(TO GENERATE NEW IDEAS AND

SUGGESTIONS FOR FURTHER INQUIRY)



ABDUCTIVE REASONING
RULE = IF TRUE

ResuLT = OBSERVED

CASE = TO THE BEST PossIBLE INFERENCE IS TRUE
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ABDUCTIVE REASONING

RuULE = IF TRUE
All the beans in this bag are white

ResuLT = OBSERVED

These beans are white

CASE = TO THE BEST PossIBLE INFERENCE IS TRUE

These beans are from this bag



GENERAL TENANTS OF RESEARCH

PRINCIPLES TO TAKE INTO ACCOUNT
WHILE CONDUCTING RESEARCH



GENERAL TENANTS OF RESEARCH

VALIDITY
RELIABILITY
ACCURACY

ETHICS



GENERAL TENANTS OF RESEARCH

VALIDITY

s the experiment suitable?(case design)
Am | testing what | intend to?

Keywords: the equipment, the method, the analysis,

the variables in the experiment, controls



GENERAL TENANTS OF RESEARCH

RELIABILITY

Can someone else repeat the experiment and get the same result?
Is the test repeated enough - number of trials and/or Sample size?
Is the period of experiment enough - |ong/short?

Keywords: repeatability, reducing random errors,

scheduling, reference to previous research



GENERAL TENANTS OF RESEARCH

ACCURACY

Can | make the experimental procedure more precise?
Can | make the methods simpler?

Keywords: calibrating equipment, more precise measurements,

better isolation of variables / controls



GENERAL TENANTS OF RESEARCH

ETHICS

Why is the research necessary / aim of research?
Am | securing the data properly?
Am | causing harm to others?

Keywords: data storage, truthfulness about results,

crediting others, codes of ethics, transparency, consent form



P-HAckING / DATA DREDGING /
DATA FISHING / DATA SNOOPING

- MISUSING THE DATA COLLECTED IN DIFFERENT WAYS TO
FIND A CORRELATION BETWEEN THE PREMISES

- FINDING PATTERNS IN DATA ANALYSIS THAT ARE NOT TRUE
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Links:
https://www.youtube.com/watch?v=-wrCpLJIXAw&t=407s

https://www.youtube.com/watch?v= IV-8YsyghbU



