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• ZOMBIES AND SUPERHEROES
• ENTERTAINMENT VALUE

• WHAT WE BELIEVE AND WHAT WE KNOW

• DO YOU BELIEVE IN: 
• GHOSTS?

• BUS SCHEDULES

• VACCINES

• GLUTEN FREE?

• “I JUST BELIEVE IN ME…. DARWIN AND ME…”

• WHAT SHOULD WE WORRY ABOUT?
• EBOLA

• CLIMATE CHANGE

• ISIS?

• CRAZY POLITICIANS?

• SO – YOU ARE THE REAL HERO – YOU ARE THE 
ONE WHO WILL SAVE US.

Presenter
Presentation Notes
Today we are going to talk about how we know anything at allZombies – the Walking Dead – ghosts, god, the sun rising tomorrow – how can we know? Beliefs.But what should we worry about?  Zombies?  Or Ebola and climate changeWhere are the heroes? Where are the saviors? or the ways we can know truth and have knowledge of what itHere we will explore what it is we believe….why?Then what is it that we know?  How did we come to know it?  



• OK – MAYBE NOT JUST ZOMBIES, BUT FEAR AND 
IRRATIONAL BEHAVIOR AFFECTS WHAT WE KNOW

• WITH EBOLA – WITHIN WEEKS OF HEARING OF AN 
OUTBREAK, MORE THAN HALF US ADULTS BELIEVED 
A WIDESPREAD OUTBREAK WOULD HIT THE US

• HUMAN BRAIN SURVIVAL MACHINE – WHERE THE 
AMYGDALA FLIPS A SWITCH TO SURVIVAL MODE 
BEFORE RATIONAL PORTIONS OF THE BRAIN CAN 
ANALYZE – BY THEN WE ARE ALREADY IN FIGHT-OR-
FLIGHT MODE… AND MADE UP MINDS

• FOR INSTANCE, IS GLUTEN IN FOOD BAD?

• WHAT DO WE BELIEVE AND WHAT CAN WE KNOW?



HOW CAN I KNOW ANYTHING AT ALL?
• I CAN’T (HUME, ONE PHILOSOPHER SAYS)

• WITHOUT POSSIBILITY OF KNOWLEDGE, WE ARE 
THEN LEFT WITH JUST BELIEF:  ALL ARE REAL BECAUSE I CAN 

BELIEVE THEM TO BE

• HTTPS://WWW.YOUTUBE.COM/WATCH?V=7BWOVEYEDOK

(3:38 MINS - HOW WE GAIN KNOWLEDGE)

• LOGIC: FORMAL, DEDUCTIVE & INDUCTIVE 

• SCIENTIFIC INQUIRY:

• BELIEF & AUTHORITY:

https://www.youtube.com/watch?v=7bwoVEYEdok


WAYS OF KNOWING 

• LOGIC: LOGIC INCLUDES TESTS AND RULES 

THAT HELP TO IDENTIFY WHAT IS TRUE AND 
FALSE. IT IS AN IMPORTANT ELEMENT OF 
SCIENTIFIC INQUIRY BUT IS LIMITED BY ITS 
LACK OF REFERENCE TO THE NATURAL 
WORLD. 



LOGIC
• FORMAL LOGIC STUDIES THE FORM OF REASONING, WHEREAS MATERIAL 

LOGIC DEALS WITH THE CONTENT OF REASONING. 

• FORMAL LOGIC IS DIVIDED, IN TURN, BETWEEN DEDUCTIVE REASONING AND 
INDUCTIVE REASONING. 

• DEDUCTIVE LOGIC REASONS FROM UNIVERSAL TRUTHS TO PARTICULAR 
CONCLUSIONS. 

• SUCH AS:

ALL MEN ARE MORTAL

SOCRATES IS A MAN

THEREFORE, SOCRATES IS MORTAL

(UNIVERSAL TRUTH, “ALL MEN ARE MORTAL,” AND ENDS UP WITH A PARTICULAR TRUTH: “SOCRATES IS MORTAL.”)



• INDUCTIVE LOGIC 

REASON FROM PARTICULAR FACTS TO UNIVERSAL 

CONCLUSIONS. EXAMPLE:

EVERY MAMMAL THAT HAS EVER BEEN EXAMINED HAS HAIR

THEREFORE, ALL MAMMALS HAVE HAIR

HERE, SPECIFIC INSTANCES OF MAMMALS BEING FOUND WITH HAIR IS SAID TO JUSTIFY THE 
GENERAL CONCLUSION THAT ALL MAMMALS HAVE HAIR –

WHAT HAPPENS WHEN YOU FIND SOMETHING THAT DOESN’T HAVE HAIR…



BELIEVE OR KNOW?
• CAN WE KNOW ANYTHING? –

(DOES THE POSSIBILITY OF KNOWLEDGE–AS-CERTAINTY SEEM SLIGHT?)

• WHAT’S OUR POINT OF REFERENCE FOR OBJECTIVITY?

• LOCKED IN OUR OWN MINDS AND LANGUAGE IS CLUMSY

• TRUST OUR SENSES – THEY ARE LIMITED/UNRELIABLE (THINK OF A BAT…)

• …AND IN A UNIVERSE OF CONTINUOUS CHANGE, HAVE TO KEEP SAMPLING

• HAS, WHAT YOU KNOW, BEEN DISCOVERED BY YOURSELF? 

• BUT WE DO HAVE METHODS TO KNOW SOMETHING –

• LOGICAL REASONING, 

• INTUITION AND 

• EMPIRICAL STUDY

• …LEADS TO KNOWLEDGE-AS-RELIABLE-FACT



WHAT DO YOU BELIEVE?

• LIST YOUR BELIEFS

• HTTPS://WWW.YOUTUBE.COM/WATCH?V=BQCU5W915P8
(“I DON’T BELIEVE IN MAGIC”: 2:07 MIN)

https://www.youtube.com/watch?v=BQcU5w915p8


HOW DO WE GAIN KNOWLEDGE

• TO ASK THE QUESTION (“HOW CAN I KNOW ANYTHING AT ALL”) MEANS THAT THERE IS SOMETHING 
TO KNOW

• TO DENY THAT THERE IS SOMETHING TO KNOW IS IN FACT KNOWLEDGE IN ITSELF- SO, WE CAN 
SETTLE THAT!  (THANKS TO SKEPTICISM FOR ALLOWING A CONTRADICTION)

• TO KNOW, GO THROUGH A SERIES OF EXPERIENCES THAT GROW FROM AN OPINION

• NOW NEED TO JUSTIFY THAT KNOWLEDGE – TESTING AN OBSERVATION LEADS TO A GREATER 
CERTAINTY OF KNOWLEDGE

• EMPIRICAL KNOWLEDGE – WHERE CLAIMS ARE MADE AND CONTINUOUSLY TESTED

• A PRIORI KNOWLEDGE – REASONING THROUGH AN IDEA TO ESTABLISH TRUTHFULNESS



DESCARTES
TOTAL PHILOSOPHY: WHY RENÉ DESCARTES SAID 'I THINK, THEREFORE I AM'

• HTTPS://WWW.YOUTUBE.COM/WATCH?V=BWH00UGAEEC

SKIP

https://www.youtube.com/watch?v=BWH00ugAeEc


WHERE DO YOU GET YOUR KNOWLEDGE
• DO YOU GET YOUR KNOWLEDGE FROM OTHER PEOPLE OR OTHER THINGS?

• DO YOU HAVE THE SAME KNOWLEDGE AS SOMEONE IN ROME OR NAIROBI OR NOME?

• COULD YOU HAVE KNOWLEDGE IF YOU WERE RAISED IN A DARK CLOSET?

• HTTPS://WWW.YOUTUBE.COM/WATCH?V=ORZLH9XGOVE
(KNOWLEDGE AND GETTIER PROBLEM)

SKIP

https://www.youtube.com/watch?v=oRzLh9xGOVE


WAYS OF KNOWING 

• SCIENTIFIC INQUIRY: SCIENCE PROVIDES 

KNOWLEDGE BASED ON EMPIRICAL EVIDENCE FROM 
THE NATURAL WORLD. SCIENCE IS THE ONLY WAY OF 
KNOWING THAT PROVIDES EXPLANATIONS THAT ARE 
TESTABLE AND VERIFIABLE. IDEAS IN SCIENCE 
ACCUMULATE OVER TIME AND ARE SUBJECT TO 
REVISION AND CHANGE.



SCIENTIFIC KNOWLEDGE
• SCIENCE OFFERS A METHOD (THE SCIENTIFIC METHOD) FOR OBTAINING KNOWLEDGE -- SCIENCE IS 

ONE WAY (NOT THE ONLY WAY) OF KNOWING. 

• A WAY OF FINDING THINGS OUT IN THE PHYSICAL WORLD. AS OPPOSED TO JUST GUESSING OR
MAKING GENERALIZATIONS - STEPS INVOLVED SO THAT THE ANSWERS GET ARE VALID. 

IS THIS DEDUCTIVE OR INDUCTIVE?

HERE'S SOME STEPS TO FOLLOW: 

• 1. DEFINE THE QUESTION 

• 2. GATHER INFORMATION AND RESOURCES (OBSERVATIONS) 

• 3. FORM HYPOTHESIS 

• 4. PERFORM EXPERIMENT AND COLLECT DATA 

• 5. ANALYZE DATA 

• 6. INTERPRET DATA AND DRAW CONCLUSIONS INTERPRET HYPOTHESIS, FORM REVISED ONE

• 7. PUBLISH RESULTS 

• 8. RETEST (FREQUENTLY DONE BY OTHER SCIENTISTS) 



FROM: "CNN BREAKING NEWS" 
 -- Medical journal Lancet fully retracts 1998 study linking MMR 

vaccine to autism, citing "incorrect" elements of research.
 "Unfortunately, his core group of supporters is not going 

to let the facts dissuade their beliefs that MMR causes 
autism,“  

CNN report 1/5/11





• MISREPRESENTED OR ALTERED MEDICAL HISTORIES OF ALL 12 PATIENTS WHOSE CASES 
BASIS OF 1998 STUDY

• CREATED AN IMPRESSION THAT THERE WAS A LINK BY FALSIFYING DATA.

• BRITAIN STRIPPED WAKEFIELD MEDICAL LICENSE IN MAY

• PANICKED PARENTS DECLINED TO GET THE VACCINE THAT PREVENTS MEASLES, MUMPS 
AND RUBELLA.

• MEASLES RATES NOW ON RISE IN US & BRITAIN

• DIVERTED EFFORTS TO UNDERSTAND REAL AUTISM CAUSES

• MOST CO-AUTHORS WITHDREW THEIR NAMES IN 2004 AFTER LEARNING HE’D BEEN 
PAID BY A LAW FIRM THAT INTENDED TO SUE VACCINE MANUFACTURERS -- A SERIOUS 
CONFLICT OF INTEREST HE FAILED TO DISCLOSE.

BIG DEAL? LONG-LASTING DAMAGE TO PUBLIC HEALTH





• MUMPS IS NO LONGER VERY COMMON IN THE UNITED STATES. FROM YEAR 
TO YEAR, MUMPS CASES CAN RANGE FROM ROUGHLY A COUPLE HUNDRED 
TO A COUPLE THOUSAND. FOR EXAMPLE IN 2010, THERE WERE 2,612 
CASES, AND IN 2012, THERE WERE 229. BEFORE THE U.S. MUMPS 
VACCINATION PROGRAM STARTED IN 1967, ABOUT 186,000 CASES WERE 
REPORTED EACH YEAR. SINCE THE PRE-VACCINE ERA, THERE HAS BEEN A 
MORE THAN 99% DECREASE IN MUMPS CASES IN THE UNITED STATES. 
(WIKIPEDIA)



• PANDEMIC OF RUBELLA BETWEEN 1962 AND 1965, 

• 1964–65, US HAD AN ESTIMATED 12.5 MILLION RUBELLA CASES. NEW YORK ALONE, 
AFFECTED 1% OF ALL BIRTHS.

• 11,000 MISCARRIAGES /ABORTIONS, 

• 20,000 CASES OF CONGENITAL RUBELLA SYNDROME LED TO
• 2,100 DIED AS NEONATES, 

• 12,000 WERE DEAF, 

• 3,580 WERE BLIND, AND 

• 1,800 WERE MENTALLY RETARDED

• IN THE EARLY 1970S, A TRIPLE VACCINE CONTAINING ATTENUATED MEASLES, MUMPS AND RUBELLA (MMR) 

VIRUSES WAS INTRODUCED. 

• VACCINATION HAS INTERRUPTED THE TRANSMISSION OF RUBELLA IN THE AMERICAS: NO ENDEMIC CASE HAS 
BEEN OBSERVED SINCE FEBRUARY 2009. SINCE THE VIRUS CAN ALWAYS BE REINTRODUCED FROM OTHER 
CONTINENTS, THE POPULATION STILL NEED TO REMAIN VACCINATED TO KEEP THE WESTERN HEMISPHERE 
FREE OF RUBELLA. (WIKIPEDIA)

RUBELLA – GERMAN MEASLES



“INTELLIGENT DESIGN”?
HTTP://WWW.UCSUSA.ORG/SCIENTIFIC_INTEGRITY

/WHAT_YOU_CAN_DO/SCIENCE-AS-A-WAY-OF-
KNOWING.HTML#.VD7KCFL4RYG

http://www.ucsusa.org/scientific_integrity/what_you_can_do/science-as-a-way-of-knowing.html%23.VD7KCfl4rYg


IS CLIMATE CHANGING –
HOW DO YOU KNOW?

“I do believe climate is 
changing and its human 
caused, but…” - Landrieu
“There might be climate 
change but we are not 
seeing that in temperatures 
… and losing coastline, that’s 
related to our levies and our 
rivers taking needed 
sediment from restoring our 
coast – “ - Cassidy

Guess who 
won?



IF ITS 
SCIENCE, 

WHY DON’T 
THEY ALL 
AGREE?



• IS SCIENCE UNBIASED?  

• "THERE HAS BEEN A CONFLUENCE OF CONCERN FROM VARIOUS SOURCES WITHIN THE SCIENTIFIC 
COMMUNITY AND FROM OUTSIDE THE SCIENTIFIC COMMUNITY IN THE LAST FEW YEARS THAT THE 
SCIENTIFIC ENTERPRISE IS NOT PRODUCING NEW KNOWLEDGE OF SUFFICIENTLY HIGH QUALITY," SAID 
KATRINA KELNER, EDITOR OF SCIENCE TRANSLATIONAL MEDICINE AND ORGANIZER OF THE FORUM 
SESSION. "…THIS ISSUE OF REPRODUCIBILITY IS A PROBLEM OF INCREASINGLY GREAT CONCERN TO 
THE SCIENTIFIC COMMUNITY ITSELF AND IT IS, ONE COULD ARGUE, LEGITIMATELY OF INTEREST TO THE 
BROADER SOCIETY BECAUSE OF THE ROBUST PUBLIC SUPPORT OF SCIENTIFIC RESEARCH.“

• SOMETIMES PEOPLE CUT CORNERS AND DO NOT DO THEIR OWN WORK – PLAGIARISM, A TYPE OF 
CHEATING



WHERE IS EBOLA NOW?
This month (March 2015), the number of Ebola 
cases in west Africa is creeping up again. Liberia 
just reported its first new patient after a 28 day 
hiatus. It’s unclear how the affected woman, a 44 
year old food seller in the Caldwell community, 
northeast of Monrovia, contracted the disease. 
According to PBS NewsHour, she’s being treated in 
a Doctors Without Borders (MSF) facility.

Last week the WHO reported 150 new Ebola 
cases. That number’s up from the seven days prior, 
and part of a trend. Bloomberg News quoted Dr. 
David Nabarro, leader of the UN’s emergency 
Ebola mission, who expressed concern over stubborn 
pockets of the disease in Guinea and Sierra Leone. 
In recent days, several physicians working in Guinea 
have tested positive.



SCIENCE IS NICE:  WOULD YOU SAY THAT, 
“ANYTHING YOU CANNOT PROVE OR PROVIDE 

EVIDENCE FOR DOES NOT EXIST OR IS NOT REAL?”



HOW DO WE SORT OUT 
TRUTH FROM FEAR?

http://www.cracked.com/article_18683_7-scientific-reasons-
zombie-outbreak-would-fail-quickly.html

http://www.scientificamerican.com/report/the-science-of-death-
and-zombies/

http://www.scientificameri
can.com/video/how-do-
animals-become-zombies-
ins2012-10-30/

Video!

http://www.scientificamerican.com/video/how-do-animals-become-zombies-ins2012-10-30/


HOW DO YOU KNOW?
• DEFINE YOUR WAY OF KNOWING – IS IT “I JUST BELIEVE THAT…” OR IS IT EMPIRICAL, SCIENCE?

• ASK HOW SOMEONE WHO IS TELLING YOU SOMETHING “KNOWS” –

• “NEWS” SHOWS – ARE THERE ALWAYS “TWO-SIDES”? (BLUE STATES AND RED STATES…)

• PUNDITS AND TALKING HEADS

• FOLLOW THE MONEY – WHO ARE THE PEOPLE BEHIND THE CURTAIN (OMG! A SKEPTIC!)

• EVEN THE GUY STANDING THERE TELLING YOU ALL THIS STUFF -

• TEST OR SEE FOR YOURSELF

• BE A PART OF THE SOLUTION AND BECOME A SCIENTIST – A RESPONSIBLE SCIENTIST WHO IS A 
GOOD ACTOR IN SOCIETY

YOU COULD BE THIS….



OR….this…



• REAL UNM 
GRADUATE 
STUDENTS

• SEE 
HTTP://GRAD.UNM
.EDU/HOME/

http://grad.unm.edu/home/
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