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DOES SANTA CLAUS EXIST?
As a chi ld , countless th ings in my env ironment reaf f i rm his ex istence:

• All of the cartoons, movies, songs, pictures and stories

• The decorations

• The half-eaten cookies and milk on Christmas morning

• The pieces of beard found in the fireplace

• The presents under the tree

• The Santa-Claus sleigh tracking app that I watch on Christmas Eve

• The positive and/or negative emotions I feel

All of these th ings mean Santa Claus actually ex ists , r ight?



3 MAJOR BRANCHES OF 
SCIENCE:

NATURAL SCIENCE
SOCIAL SCIENCE*
FORMAL SCIENCE*



FORMAL 
SCIENCE

the study of  formal  systems,  such 
as  those under  the branches of  

log ic and mathemat ics , which use 
an a pr ior i ,  as  opposed to  
empir ical ,  methodology.

https://en.wikipedia.org/wiki/Formal_system
https://en.wikipedia.org/wiki/Logic
https://en.wikipedia.org/wiki/Mathematics
https://en.wikipedia.org/wiki/A_priori_and_a_posteriori
https://en.wikipedia.org/wiki/Empirical_evidence
https://en.wikipedia.org/wiki/Methodology


SOCIAL SCIENCE

soc iology,  anthropology,  
archaeology,  economics ,  human 

geography,  l inguist ics ,  
management sc ience,  

communicat ion sc ience,  pol i t i cal  
sc ience and psychology.



NATURAL SCIENCE
the study of  natural  phenomena.

Natural  sc ience t r ies  to  expla in  and 
pred ict  nature ' s  phenomena based 
on empir i cal  ev idence.  In  natural  

sc ience,  a  hypothes is  
must  be ver i f ied  sc ient i f i cal ly  to  be 

regarded as  sc ient i f i c  theory .



THE SCIENTIFIC METHOD

A method of  d iscover ing  knowledge about  the  

natural  world  based in  mak ing fals i f iable  

pred ict ions  (hypotheses ) ,  test ing  them empir ical ly ,  

and develop ing theor ies  that  match known data 

f rom repeatable  phys ical  exper imentat ion.



HYPOTHESIS

a proposed explanat ion for  a  phenomenon.  



OBSERVE A NATURAL PHENOMENON

Natural is t i c  Observat ion:  Observat ion of  a  behavior  in  a  

natural  sett ing without  any attempt to  intervene.

-the s i tuat ion is  not  manipulated or  control led by  the 

invest igator .

-the s i tuat ion has  not  been in i t iated or  created by  the 

invest igator .

Example:  You observe several  people gett ing s ick  with 

resp i ratory  symptoms (coughing)  in  the same space.



FORMULATE A HYPOTHESIS

Example:  " I  th ink  a  part ic le  in  the  f lu ids  of  these  

people  i s  caus ing them to become s ick . "

In  order  to  proceed,  you need to  show that  

these  part ic les  ( the  independent  var iable )  ex is t .



STEPS OF THE SCIENTIFIC METHOD
• Observe a natural phenomenon

• Formulate a hypothes is

• Alternate Hypothes is (X CAUSES Y)

• Independent Var iable-the presumed cause (X)

• Dependent Var iable- the observed ef fect (y )

• Controls Var iables- (th ings that remain constant )

• Null Hypothes is (X DOESN 'T CAUSE Y)

• Test/Exper iment

• Analyze the observat ions and data

• Val idate/ Inval idate the hypothes is



VARIABLES

Independent Var iable (X ) :

The th ing you th ink is the cause of the observed phenomenon.

In order to proceed with the exper iment , the IV needs to ex ist .

This is what the researcher manipulates and var ies .

Dependent Var iable (Y ) :

The ef fect under study (the observed natural phenomenon) .

You must have a DV in order for anyth ing to be sc ient i f i c .



PROBLEMS WITH VIROLOGY
• Virus not shown to ex ist in nature

• Assume virus is in the f lu ids

• Assume virus has an effect

• Cel l culture conta ins too many confounding var iables

• Assume confounding var iables don ' t have an impact on the culture

• The cultur ing process i tsel f i s unnatural

• No proper control exper iments

V i rology does  not  adhere  to  the  sc ient i f i c  method.



PSEUDOSCIENCE

• " s tatements , bel ie fs , or pract ices that cla im to be both sc ient i f i c

and factual but are incompat ible with the sc ient i f i c method. "

• "a col lect ion of bel ie fs or pract ices mistakenly regarded as be ing

based on sc ient i f i c method. "

• "a propos i t ion, a f ind ing or a system of explanat ion that is

presented as sc ience but that lacks the r igor essent ial to the

sc ient i f i c method. "



SCIENTIFIC THEORY

"An explanat ion of an aspect of the

natural world and universe that has been

repeatedly tested and corroborated in

accordance with the sc ient i f ic method . "



CAN WE DO A SCIENTIFIC 
EXPERIMENT ON SANTA CLAUS?



WHY “VIRUSES” CANNOT BE ISOLATED 
ACCORDING TO EXPERTS

1. “The virus is too weak to isolate/purify directly from the fluids.”

2. “There’s not enough virus present in the fluids to isolate/purify it.”

3. “A virus needs a host in order to replicate, so that’s why we use the cell culture.”



FORMAL SCIENCE

the study of  formal  systems,  such 
as  those under  the branches of  

log ic  and mathemat ics ,  which use 
an a pr ior i ,  as  opposed to  
empir ical ,  methodology.



WHAT ISN'T LOGIC?:
LOGICAL FALLACIES 101



WHAT IS A LOGICAL FALLACY?
• a fa i lure  in  reasoning which 
renders  an argument inval id .

• f lawed,  decept ive ,  or  false  
arguments  that  can be proven 

wrong with  reasoning.



APPEAL TO AUTHORITY

In  an appeal  to  author i ty ,  the arguer  c la ims a 

perce ived author i ty  f igure ’s  pos i t ion to  e i ther  support  

a  c la im,  or  to  support  the ent i rety  of  the argument.

Example:  

"Robert  Malone is  a  vacc inolog ist ,  and he says  

the v i rus  has been isolated,  so  you ' re  wrong. "



BANDWAGON FALLACY

A bandwagon fal lacy i s  one in  which the arguer  

attempts  to  val idate the i r  pos i t ion by referr ing to  

the major i ty ' s  stance on the pos i t ion

Example:  

"The overwhelming major i ty  of  people  bel ieve that  the 

v i rus  ex ists . "



BURDEN OF PROOF REVERSAL FALLACY

A burden of  proof  reversal  fal lacy  occurs  when the arguer  

makes a c la im that  needs just i f i cat ion,  then demands that  

the opponent  just i f ies  the oppos i te  of  the c la im.

Example:  

"Well  where ' s  your  proof  that  v i ruses  don ' t  ex ist? "



BEGGING THE QUESTION/CIRCULAR REASONING
A begging the quest ion fal lacy  occurs  when the arguer ' s  

conclus ion is  assumed in  one of  the premises .

1. Viruses are present in 
the patient

2. Viruses cause CPE

Patient sputum added to 
foreign cell culture w/ 

cytotoxic 
antibiotics/antimycotics, 

DMEM, FBS, trypsin

1. CPE was caused by 
viruses (2) that were 

present in the patient (1)

CPE Observed

GRAPHIC:  CREDIT TO DR.  ANDY KAUFMAN



AFFIRMING THE CONSEQUENT
An af f i rming the consequent  fal lacy  occurs  when an arguer  

c la ims the antecedent  i s  sa id to  be t rue because the 

consequent  i s  t rue.

Essent ial ly ,  " i f  X ,  then Y.  Y ,  therefore  X .

Example:  

" I  th ink v i ruses  infect  people and make them s ick .

I  was s ick ,  so I  must 've  been infected by a v i rus . "



RED-HERRING FALLACY
A red-herr ing fal lacy occurs  when i r relevant  informat ion is  

presented alongs ide relevant  informat ion,  d ist ract ing 

attent ion f rom that  relevant  informat ion.

Example:  

V i rologists  refer ing to  an in-s i l i co  genome when you 

quest ion them on lack of  adequate controls  and lack of  

adherence to the sc ient i f i c  method.



HASTY GENERALIZATION FALLACY
making a c la im based on ev idence that  i t  just  too small .  

Example:  

"Someone in  Wuhan got  s ick  and the RNA in  h is  f lu ids  d idn ' t  

match any reference in-s i l i co  genomes.  Therefore he has a 

novel  v i rus  and we should shut  down the world. "



UNFALSIFIABILITY FALLACY

The unfalsifiability fallacy occurs when someone makes 
a claim that is impossible to prove false.

Example:  

Asymptomat ic  in fect ions,  Ant ibodies ,  etc .



REIFICATION FALLACY
When an abstract ion (abstract  bel ie f  or  hypothet ical  

construct )  i s  t reated as  i f  i t  were a concrete ,  real  event  or  

phys ical  ent i ty .

Example:  

Ass ign ing any character ist ics  or  attr ibutes  to  v i ruses


