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The Good Science Detection Guide 

The following should serve as a basic tool for identifying and practicing good science and for 

detecting non-science, pseudo-science, quasi-science, bad science and generally poor scientific 

practices. They include indicators that may signify at best flawed practice or logic, and at worst 

deception, The following are suggested as tools for establishing claims to a scientific approach, 

and for testing arguments from a scientific epistemological standpoint. However, we should 

also note there is no such thing as the perfect scientific study; science as with any human 

activity is fallible. Nevertheless, these guidelines may help in detecting fallacious or fraudulent 

arguments and provide a basis for establishing sound evidence and clear thinking. 

Is it Science? 

1 Is the work based on an empirical framework? If not, is it still claimed to be a 

scientific study or science?  

2 If there is a chain of argument in the underlying theory every link in the chain should 

be clear and work. E.g. if the work is claimed as science, is the underpinning 

epistemology scientific? 

3 Do the authors propose an underlying theoretical framework that cannot be understood 

without recourse to epistemological relativism? 

4 Do the authors require a belief in supernatural events of some kind (e.g. metaphysical 

energy fields beyond human comprehension)? Just because we don’t understand 

something doe not mean it is unexplainable and subject to empirical verification. 

5 Can the authors explain the basic principles behind their ideas without resorting to 

incomprehensible jargon? N.b. much scientific work involves significant jargon, but 

the basic empirical principles should be able to be demonstrated in plain language. 

6 Do the authors claim the work is outside the scope of understanding by “conventional 

science?” 

7 Does the work represent a form of inductive or hypothetico-deductive enquiry? 
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8 Does the work propose a meaningless question? E.g. "what happens when an 

irresistible force meets an immovable object? 

9 Does the underpinning theory become rapidly vague or incomprehensible, requiring 

the acceptance of circular or contradictory reasoning? 

10 Does the work postulate a gnostic or spiritual theoretical framework underlying it? 

11 Do the authors imply some sort of conspiracy (by positivist science/western 

medicine/big pharma etc.) in the justification of their work? 

12 Be especially cautious with superficially attractive ideas, common sense solutions, 

miracle cures or overly simplistic ideas posed as “scientific” solutions. E.g. weight 

loss pills, dietary supplements, or other innovations that claim miraculous results. 

Common sense tells us the world is flat, and overly simple answers often prove 

incorrect. 

 

Methodology 

1 Are inductive findings generated that support hypotheses worthy of further study, or 

does the work simply report findings that are not generalizable or transferable outside 

the subject group? This does not necessarily mean the work is unscientific, but may 

limit its value. 

2 Does inductive work spin more than one hypothesis to explain the results; or simply 

identify one? Generally, it is better to spin several hypotheses, and then select the most 

likely one to test, rather than latching onto the first one that strikes a chord with the 

researcher. 

3 Does the researcher seem overly attached to a hypothesis? If researching, try not to get 
overly attached to a hypothesis just because it's yours!  

4 Consider Occam's razor; if there are two hypotheses that explain the data equally well; 
we should select the simpler one in the absence of other evidence. E.g. Are the 
findings more simply explained by simple physical or complex metaphysical 
phenomena? 

5 Is the work quantified wherever possible (even using descriptive statistics)? If not (or 

if this is inappropriate for the type of study) is the work clear in the justification for 

using a qualitative approach and methods chosen? 
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6 Does the work account for confounding factors; identify the dependent and 

independent variables; separating them? 

7 Does quantitative work address: internal and external validity, reliability and 

objectivity?  

8 For qualitative work, does the work support credibility, dependability, transferability 

or confirmability, so that findings are validated in some way, and can be applied in 

other populations? Again, this may not mean the work is unscientific, but may limit its 

value. 

9 For experimental work whenever possible the work should use controlled experiments; 
especially "double blind" experiments where the person taking measurements is not 
aware of the test and control subjects. 

10 Are the instruments used for data collection standardized as much as possible? 

11 Are analytical tools used appropriately? E.g. Statistics or analytical methods/tools. 

12 Do the conclusions logically follow from the results? I.e. there is no “non sequitur.” 

 

Verification 

1 If a hypothesis is postulated, will it ever be possible to falsify it (or at least in 

principle shown to be false by some unambiguous test). In other words, is it 

testable?  

2 Wherever possible there should be independent confirmation of the facts. 

3 Do the authors support and encourage substantive debate on the evidence by 

knowledgeable proponents of all points of view? 

4 Are the methods reported well enough (including sample selection, approach, ethical 

issues, methods, results, analysis/findings and conclusions) to facilitate a repeat study 

by other researchers? 

5 Could others duplicate the experiment and get the same result? 
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6 Are statistical interpretations representative? E.g. researchers drawing conclusions 

from inadequate sample sizes. 

7 Any misunderstanding of the nature of any statistics used? E.g. reporting that half of 

the sample had below average test scores. 

8 Is the published source reliable and objective? Is it a neutral peer reviewed 

publication, a lobby group publication, advertising copy, unattributed, a publication 

designed to promote only this type of work, or even designed to sell a product (which 

may include literature)?  

 
 
 

Common Fallacies (worth learning as they are seen remarkably frequently) 

Ad hominem Attacking the arguer and not the argument 

Ad-hoc reasoning Special pleading; introducing favorable details (or excluding 

unfavorable details) by claiming the need to 

apply special considerations. E.g., you can't do a double-

blind test on homeopathy, or the faith healer healed my cancer 

but it might not work on others, as god works in mysterious 

ways. 

Appeal to authority Referring to expert opinion. A favourite pastime of many 

scholars is to quote eminent researchers, to make an argument 

(in science there are no authorities).  

Argument from adverse 

consequences 

Putting pressure on the decision maker by pointing out dire 

consequences of unfavorable decisions 

Ad-ignorantiam Considers a proposition is true because it has not yet been 

proven false. Absence of evidence is not evidence of absence. 

Appeal to conviction Just because a majority of the population believe in something 

does not make it correct. E.g., the majority of the German 

population actually supported Hitler’s expansionist policies in 

1939. 

Begging the question  This assumes an answer in the way the question is phrased. 

E.g. To considers contraception, as a solely private moral 

question is to lose touch with common sense: contraception is 

an inescapably public matter. 
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Circular reasoning Deriving the (same) conclusion from premises that presuppose 

the conclusion. E.g. a belief in the soul is universal, as 

everyone believes in the soul. 

Correlation not causation This assumes cause and effect for two or more variables 

simply because they occur together. Confusing cause with 

association is often used to give a statistical correlation 

between data a causal interpretation. 

Exception Making conclusions being about a group based on individual 

data. Also observational selection: pointing out favorable 

circumstances while ignoring the unfavorable.   

Inconsistency Applying criteria or a rule/set of rules to one position but not 

to another. E.g. military expenditures based on worst-case 

scenarios but scientific projections on environmental dangers 

thriftily ignored because they are unproven. 

Non sequitur  

 

It does not follow; the logic falls down. E.g. Science has 

failed to resolve our human problems, and therefore we 

should doubt its value for human and social research. 

Post hoc, ergo propter hoc 

 

It happened afterwards so it was caused by; confusion of 

cause and effect. E.g. the last person to see the victim alive 

was the murderer. 

The Reduction of Complex 

Phenomena/False 

Dichotomy 

 

This is a more complex error in reasoning that involves 

reducing a complex issue to an overly simplified or in its most 

extreme form a binary argument. It is also known as the 

excluded middle and usually used to make the "other side" 

look worse than it really is. E.g. You can either join us in our 

postmodern paradigm or you are a positivist scientist. 

Slippery Slope 

 

A version of the excluded middle; unwarranted extrapolation 

of the effects. E.g. If voluntary euthanasia were to be legalized 

it would prove impossible to avoid the legislation of non-

voluntary euthanasia 

Straw man A straw man argument attempts to counter a position by an 

argument based on a misrepresentation of an opponent's 

position Typically this involves stereotyping a position to 

make it easier to attack. E.g. traditional scientists are all 

positivists 
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Tautology The unnecessary repetition of meaning, using dissimilar 

words that say the same thing (often seen in postmodern 

philosophy) E.g. “Structuring meaning is the imaging and 

valuing of languaging [sic]” (Parse, 2007). These usually 

obfuscate a simple point, often to make it sound more 

complicated than it is, or are used in an attempt to confuse 

such as: objects are made up of elements, that are themselves 

made up of other things, that are comprised of further classes 

of items. 

 

Compiled by Bernie Garrett & Roger Cutting 2013 

Based on principles outlined by Carl Sagan in his book The Demon Haunted World 

(Sagen, 1997) and in Trisha Greenhalgh’s How to read a paper (Greenhalgh, 2010). 
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