Asking Questions to Foster
Critical Thinking in Science

Refining questioning techniques to expose logical fallacies
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How can we use
questioning techniques
to expose logical
fallacies in science!




Logical Fallacies Kahoot!

Login to the
Kahoot! to
preview
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https://play.kahoot.it/#/?quizId=3f5fa797-c3fc-4e94-9945-6c434902c5c1

Discussion

Which logical fallacies
have you seen in action!

Share an example.
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Can you spot your
logical fallacy?

Do any others apply?

. strawman

Misrepresenting someone’s argument to make it
easier to attack.

By exaggenating, mivepresentng or just completely fabricating someone’s
w10 presen] yous own posibion 3t being measonable.

sty servess to undesmine rational debate

After Wil sud that we should be rece to Hittens because they're fuffy and cute,
Bill says that Will is a cat supremacist who wanis to be mean o peor
defenseless puppies.

slippery slope

Asserting that if we allow A to happen, then Z will
consequently happen too, therefore A should not happen.
Thie pretier
hand and ¥
of the ongin

Colin asserts that il we aliow children 10 play video games, then the nest thing
you know we'll be lving a in a post-apocalyptic zomble wasteland with no
money or Gusrd alds 1o protect people from slippery siopes

G cial
pleading

Moving the goalposts or making up exceptions when a
claim is shown to be false.

Hurmans are fur sabures and have a foolish avers
e benefits of being able (o chary
ding, marty will irvent wiays 1o cing o old beliefs
Edward Johns damed 1o be piychic, but when his ‘abilities’ were tested under

proper schentific conditions. they rmagecally disappeared. Edward explained this
saying that one had to have faith in his abilities for thesn to work

the gambler’s
fallacy

Believing that ‘runs’ occur to statistically independent
phenomena such as roulette wheel spins.

This cormmerily beleved fallacy can be said to have helped ceate a &ty in the
desert of Nevads USA Though the owerall adds of 3 big run’ happening may be
lenwd, @nrh gpin of the whee] = el entrly Indapendient Fom he 13

sirg wrong

Red had come up 36 tirmes ifa row on e rouletie wheel 30 Greg knew that it
was close b certain that black would be reod up. Sufferryg an ecomorric form of
nahural selection with this thinking he soon lost all of his sadngs

ﬂ black-or-white

Where two alternative states are presented as the only
poss:btlmﬁ, when in fact more possibtlmee exist.

1 the eitherfor ¢ hL.lL\. h..' -

Whilst milying support for his plan o Aedamentally underrmine citizens’ nghits
the Suprerne Leader told the people they were either on his side, or on the side
of the enemy.
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false cause

Presuming that a real or perceived relationship between
things means that one is the cause of the other.

Many peopie corfuse corelation (things happening together or in sequerce)
for casstion [hat one thing achually causes the other 1o happen). Sometimes
correlation i coincidental or it may be attributable 1o & common calse.
Poriting to a fancy charl. Roger shows how temperatures have ben rising over
the past few centures, while at the same time the ruwmbers of prates Fave been
decreasing: thus pirates cool the world and global warming is a hoxe

@ ad hominem

Attacking your opponent’s character or personal traits in
an attemnpt to undermine their argument.

J ern siiacke can ke ihe fonm of overtly afisckong sormebody, or casting
haracier The resull of an ad hom attack can be o undermne
waly egaging WwAth the substance of thetr argument

After Sally preseris an slogquent and corrps case for a more equitable
taxation systerr, Sam asks the sudience whether we should believe anything
frorm a woman who sl married and probably eals her own boogers,

loaded
question

Asking a question that has an assumption built into it so
that it can't be answered without appearing gu.\l\'y
Loaded question fallacies are particularly effective al ders

beca.ze of their nflammaiory nature - recipients of a loaded que
compeled 1o defend themesives and may appear Mustened or on the back Toot

Grace and Helen were both rormantically inderested i Brad. One day, with Bead
sittirg within earshot. Grace asied in an moquisitive tone whether Helen was
having ary problerms with a fungal infection.

bandwagon

Appealing to popularity or the fact that many people do
something as an attempted form of validation.

Thn. Flanw' I this Srqurment
1= vl

S thl the populsrty of an idea has abschutely no
ty If it did then the Earth would have made ftself Mt for

PP Hslory 15 accommodste this popular beled

Sharmma pomted a finges at Sear and asked him to explam how o many pecple
could believe in leprechauns o they re only a silly old superstition. Sean
wondered how 0 many people could believe in things based on popularity.

LA begging the
& q'uestton

1S whene
werefone ken in

The word of Zorba the Great 3 awless and perfect We know this because it
Says 50 i The Great and Infallible Bock of Zorbo's Best and Most Truest Things
that are Definstely True and Should Kot Ever Be Cuestioned.

Saying that because an authority thinks something,
it must therefore be true.

X5 important 1 role hal this fallscy should not be wsed 16 demiss 'J‘u. cairs of

srieritif Wi Appeslc 1o adhority ane nol
of Egists wh
-.h.p...-.f knorwledge ur JL"_.r-'u.- Pt a sirnilar level of urde a-_nn.Ln..

Unable to defend his argument that the Earth = flat. Bob said that e friend Terry
was a qualified botarest who also believed the Earth to be flat. and had even seen
£ fromup ina tree

v appeal

to nature
Making the argument that because something is ‘natural’
msﬂwre#orevahd.,jmt\ned. inevitable, good, or ideal.
Mary nalrs

bul ratusalne

Lrder cowik

good, and ¢ an blas our thinking
Tething goo ad For irstance
y ratural, but that doesnt mesn its jusiifisbie

D Sger) 35 ver

The rreedicine rran rolled nko lown on his bandwagon offering vanous natural
remedbes, such as very special plain water He sxid that it was only natusal that
people should be wary of ‘artificial’ rmedicines like antiviotics

composntlon
/division

Assuming that what's true about one part of something
has to be applied to all, or other, parts of it

Often when something & nue for the pan it does aiso apply 1o the wihole, bul
il ahwarys the mied o be true. We st

for ity & 2o

Dareel was a precocous. chiid and had a liking for logic. He reasoned that atoms
are irvisible, and that e was made of atoms and therefore masible oo
Unfortunately. despite his thenky shalls, e lost the garme of hade and go seek.

anecdotal

Using personal experience or an isolated example instead
of a valid argument, especially to dismiss statistics.

e rch eadier for pecple o bed
afon
are almost always mone
Jason sakd that was all cool and everythimg. but his grandiather smioked. Tie. 30

cigarettes a day and beed wurill 57 - so don't beliewe everything you read abouit
rmeta anabyses of well-designed studies shoswing proven causal relationships

VE SMEONES
% 8 COMIMLLET S
ccurale than indhidusl perception

Download this poster at www.yourfallacy.is

a al to
e?n%etion

Manipulating an emotional response in place of a valid

gudt, ard rhore.
ticral

Lugoe dicin't warit i eal his sheep brains with chopped beer and bridssels sprous,
it his father told him to think abouwt the poor. starving chitdren m a thind world
country who werent fortunate encugh 1o hawe ary food at all

G tu quoque

Avoiding having to engage with criticism by tuming it
back on the accuser - answering criticism with criticism.

MNicole identified that Hanmah had committed a logical allacy. bt instead of
addressing the substance of her claim, Hannah accused Nicole of commilting a
tallacy eartier o in e comversation

burden
of proof

Saying that the burden of proof lies not with the person
making the claim, bul with someone else Lo disprove,

T iinden of proof hes with someone wihao & making a claim, and & nol upon
aryone else 1o deprove. The inability, or deinclination, 1o disprove a daim does
et rraie valid (howeser we must always go by the best availabie eviderce).

Bertrarel declares that a teapot is, 8t this very moment. in orblt around the Sun
betwieen the Earth and Mars, and that because no one can prove him wiang his
claim ts therefore & valid one

no true
== scotsman

Making what could be called an appeal to purity as a way

to dismiss relevant criticisms or flaws of an argument.
This faliacy is often ermploved & 3 rmeasure of 1ast reson \\.'.e’.up;ul s b

T b v,

el S Sru rgUment

sl Sesing that & ot ol waariing 1o admit &, new crilert e

o 16 ditcnciale

Angus declares that Seotsrmen do not put sugsr on ther pormdge. o which
Lachlan poinis cut that e 2 a Scotyman and puls sugsr on his porridge.
Furtous, ke & true Seol, Angus yells that no true Seolsman swgars his pormdge.

the texas
sharpshooter

Cherry-picking data clusters to suit an argument, or
finding a pattern to fit a presumption.

& rrarksman shoolng .A' barns and then

Clusters naturally qu-.'-.al by

The rriakers of Suganette Candy Drinks point to research showing that of the fhae
coumives where Sugaretie drinks sell the mast units, three of them are in the
top ten healthiest countries on Exrth, therefore Sugarette drinks are healthy:

the med

the fallacy
fallacy

Presuming a claim to be necessarily wrong because a
fallacyl'msbemwmd.

< faloe et argue with logical
e @ claim thalt i true and

fy it with various Fal

Recognising thal Arranda had committed a fallssy in argung that we should
sl healthy food becaiise a rutritiorest sald @ was populary, Alyse sakd we shauld
therefore eat bacon double cheeseburgers every day

rsonal
Pr?credulity

Saying that because one finds something difficult to
understand, it's therefore not true.

€l such as m:l-.x;ml evoluily the process of natural selection

Hirk dvew a pecture of a fish and a human and with sffustve disdan asked
Fichard if he really thought we were stupid enough b believe that a fish
semehow fumed inlo & uman throwgh ust, like. randeom things hippening

Ower EeT

ambiguity

Using double meanings or ambiguities of language to
mislead or misrepresent the truth.

Poliicians sre often quilty of usmg ambic o rrishead arvd will laber poit to
o they were lechnically not outrigh byl they come unider sonutiny:

s a particularty tricky and premediated fallacy to commut

‘When the judge ashed the defendant why he hadeit pald his pasking fines, he
sald thiat e shouldn® hane 1o pay thern becaise the sign ssd Fune for parking
here’ ared so he natually presumed that it would be fine to park there,

genetic

Judging something good or bad on the basis of where it
comes from, or from whom it comes,

To appeal o prejudices surounding something's orgin is another ned he
tallacy. This fallacy has the same functhon a8 an ad hominesn, bul apples
FElead 16 PErcERToNS SUrMsunding Sormeliing's courcs of Conbad
Accused on the 6 ddock news of comupition and taking bribes, the seruator sasd

That we should all be very wary of the things we Fear mothe media, Because we
alll ke R veery wirinelinblbe the rmedia can be.

middle
ground

Saying that a compromise, or middle point, between two
extremes must be the truth.

Much of the tirr
1hig can bk o
cormprorrise of it aleo

il

o DD ErErTIE Ednis, [l
rgly Uritrise and a
truth and a lie. s <l a lie

pelirTuis & thir
e Hall way betue

Holly said that vaccinations calsed autism in children, but her scentifically
weell-read friend Caleb sabd that this clasT had been debunhed and prowen kalse
Thedr friend Alice offered a cormpromise that vaccinations cause some autism.

yourfallacy.is/strawman




Discussion

Are logical fallacies
common in science?

Why or why/not!?
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Claims, Evidence and Reasoning
We use claims, evidence and reasoning to make
sense of science.

If we don’t have solid evidence and reasoning that
logically links our claims and evidence, our claims

risk becoming invalidated.

Science that isn’t valid is BAD science!
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CERs in Science

Hypotheses are usually claims.

The data that you collect is evidence to support
or disprove your claim.

Reasoning links your claims to your evidence.
This is where critical thinking comes in!
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Claim: Bigfoot Is Real!

This video was taken in
Northern California in
1967 by Roger Patterson
and Bob Gimlin.

According to the
Smithsonian, it is the most
famous and contested
piece of Bigfoot “evidence”
to this day.

Smithsonian, 2022
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http://www.youtube.com/watch?v=IJjUt2sXo5o

Evidence for Bigfoot

|. Footprints 5. Sightings

2. Dwellings & graves 6. Hair samples

3. Sounds /. Photos & videos

4. Smells 8. Contact

liveabout.com/sasquatch-best-evidence-2593656
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Reasoning for Bigfoot

Because evidence of footprints, dwellings & graves,
sounds, smells, sightings, hair samples, photos & videos,
and contact has been recorded of a Bigfoot-like
creature, Bigfoot must exist.

Asking Questions to Foster Critical Thinking in Science
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Dig Deeper with Wonders

Create a question about Bigfoot that will result in
exposing additional details about the evidence used
to support the claim that “Bigfoot is real.”
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Jamboard Posts

Asking Questions to Foster Critical Thinking in Science

|. Post your wonder
on the Jamboard.

2. Read through the
other wonders.

3. Pick your THREE
favorite wonders.

4. Use the pen feature
to circle your top 3.



https://jamboard.google.com/d/1vzPzJQ6tPzzrhr1Mqa0qo9eFj_xOFtYpczdEez8TLlE/edit?usp=sharing

Discussion

Which of our wonders best
digs deeper into the evidence
used to support the claim
that “Bigfoot is Real?”

Why!?

Asking Questions to Foster Critical Thinking in Science
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How can we use
questioning techniques
to expose logical
fallacies in science!




Asking Good Questions in Science

Be clear about what you are asking.

Make sure that you choose your words carefully so

that there is no ambiguity about what you are wondering.

Example: Instead of saying “How did your research project go?”
ask “Did your research findings support your claim?”

Asking Questions to Foster Critical Thinking in Science
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Asking Good Questions in Science

Be Concise.

Keep it short and sweet- on focused on what is important

to avoid confusion and distraction.

Example: Instead of asking “Your evidence seems to support
your claim.VVhat can youtell me about the your process for
collecting evidence,” say, ‘Please describe your data collection
techniques.”

Asking Questions to Foster Critical Thinking in Science
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Asking Good Questions in Science

If you want more detail, ask open-ended questions to
encourage answers that go beyond yes/no.

Example: Instead of asking,“Did your evidence support your

claim,” ask “How did your evidence support your claim?”

Asking Questions to Foster Critical Thinking in Science
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Asking Good Questions in Science

Follow up.

Add additional questions to encourage more details or

to clarify muddy points.
Example: “You said that your evidence supports your claim

because you surveyed more than 100 people. How did you
go about choosing this sample and population?”

Asking Questions to Foster Critical Thinking in Science
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Asking Good Questions in Science

Listen carefully.

If you aren’t listening to the answers, there is

no point in asking the question to begin with!

Asking Questions to Foster Critical Thinking in Science
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Logical Fallacies Kahoot!

Which of these
logical fallacies

apply to the
Bigfoot scenario!?
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Logical Fallacies

O plays - O players
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https://play.kahoot.it/#/?quizId=3f5fa797-c3fc-4e94-9945-6c434902c5c1

Asking good questions is what makes the
discovery of dinosaurs different from the
discovery of Bigfoot.

What questions will you ask next!?

Asking Questions to Foster Critical Thinking in Science
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