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Chapter 5 
 

The Scientific Method in 
Fitness Investigation 

 

 

This chapter focuses on ‘the’ Scientific Method for an important reason.  It is apparent that scientific inquiry requires 
some manner of ‘system’ to provide accountability and structure.  But it is false to conclude that ‘the’ Scientific Method 
is valid in all instances in order to discover or to determine facts or truths about exercise science, although many 
scientists have come to believe this.  Moreover, fitness clinicians should come to realize that they are in a superior 
position to discover more about exercise application than any scientist working in a lab hovering over a microscope or 
researchers working with a few dozen individuals with a focus on one variable only. 

As a result of this opening paragraph, this chapter will discuss the Scientific Method, why its ‘general’ direction 
provides some guidance and which can be implemented within the overall investigative process, but which general 
dogmatic and rigid steps can restrain the fitness clinician’s inquiry if relied upon solely. 

Overview of the Scientific Method 
The Scientific Method is one way in which scientists answer questions, and it is the most advocated and promoted 
manner of doing so, endorsed in universities world-wide for reasons of establishing research projects for publication in 
journals (and funding acquisition). The idea behind ‘the method’ is to test various solutions to a question one may have 
about an observation made based on a theory, and then discovering the best solution.  The five key steps1 involved in 
the Scientific Method are: 

Problem  Research  Hypothesis  Experimentation (procedures to be employed and the collection of the data) 
 Assessment (analysis of the data, verification of the findings, and a conclusions made) 

Problem 
At this step, the researcher establishes a question to be solved within the area to be studied.  A question may be ‘How 
does disease ‘X’ affect the immune system in humid temperatures?’  For researchers, the problem needs to be limited or 

                                                           
1 These five stages may be expanded upon and characterized differently, as follows: Stage one is the formulation of a problem by a 
statement of an empirically testable proposition (hypothesis).  Stage two is a study of any pertinent or related materials to assist in 
understanding the problem and to provide direction in procedural methods.  Stage three is the construction of a research design, such 
as how the problem will be inquired and any related assessment or investigative techniques.  Stage four determines the size and 
selection of the sample (e.g., number of people and their genetic or cultural background, for example) within the study.  Stage five 
involves the gathering of any data and its processing.  Stage six is the interpretation of the data.  Stage seven is the verification and 
interpretation (conclusions) that either confirms/rejects the original hypothesis or confirms/questions previous research.  Stage eight 
is the presentation of the findings in a report.   
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rather narrow, such as one type of disease in a particular environment – as per the above example, an environment that 
would include the same disease, but different levels of humidity.   

In effect, scientific inquiry stems from a problem – a question to be answered.  The five basic questions are asked: 
‘why,’ ‘where,’ ‘when,’ ‘who,’ and ‘how.’  The ‘why’ question is complex in that it asks about the cause and effect 
relationship between two things, such as the stimulus-response of exercise, a relationship determined by discovering 
both necessary and sufficient conditions that give rise to a cause to produce an effect. 

Research 
Next, the researcher collects information on the area he or she wishes to question, including information from 
experiences, reliable resources, and previous experiments and research.  The study narrows to find specific information 
of what the project will be about, such as a particular disease within a certain environment, as opposed to all diseases 
within a general classification.  This information helps the researcher to understand the topic, express a problem, 
propose a hypothesis, and design one or more project experiments to test the hypothesis.  Further research also may 
occur at the time of drafting an hypothesis. 

Hypothesis 
An hypothesis refers to a proposal about a solution to a problem, based on the researcher’s knowledge and researched 
materials.  It serves to make a claim of how two factors relate, and in the case of our example those factors would be a 
‘disease’ and ‘humidity.’  It could be stated that ‘I believe disease ‘X’ is affected by humidity beyond level ‘Y’, and I 
base my hypothesis on the following…’  The supporting data may reflect past experiences, observations, and gathered 
information during the research process.  The hypothesis would be written down prior to beginning the research project 
and not changed even if experimentation did not support the hypothesis. (The Scientific Method fails the fitness 
clinician in several respects, this being one of the most important, in that if something is not working, i.e., helping a 
client, then it is vital to change whatever is necessary.) 

Experimentation 
This stage is the process of testing an hypothesis.  It begins by explaining the procedures to be used and involves the 
accumulation of any pertinent data.   

The things that have an effect on the experiment are called variables, of which there are three kinds: Independent (a 
variable purposely manipulated or changed, such as the level of humidity); dependent (that which is being observed and 
which changes in response to the independent variable, such as a disease); and controlled (that which is not changed, 
such as the disease’s effects under normal and a constant level of humidity).   

For the fitness clinician, various factors of exercise and nutrition, and possibly psychology/motivational methods, may 
alter, and these constitute independent variables, whereas the client is considered the dependent variable.  However, it is 
not possible to have controlled variables since the clinician focuses on one client at a time and what best can be done for 
that person.  In other words, the client is not placed within a group of which there are controlled subjects.  Further, 
research projects limit independent variables to one factor during an experiment, whereas a fitness clinician must 
balance and alter constantly all aspects of exercise, nutrition, and psychology. 
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Another problem is that researchers try to repeat an experiment more than once to verify the results, a process difficult 
to do with living organisms, particularly with individuals who undertake an exercise experiment.  In effect, if a person 
were to achieve a certain result from a particular method of exercise, this person’s trainability does not reflect that of 
other individuals, and results could vary significantly among other people, a reason why group results are ‘averaged’ in 
scientific research.   

Moreover, testing a different exercise method with the same person poses problems.  More particularly, after exercising 
for a certain period, a person comes closer to a genetic peak, and further results are much harder to achieve.  
Consequently, the only manner in which a researcher could compare one program to another with the same person and 
equally, to maintain complete objectivity, would be to travel back in time and employ a different exercise program 
under the same motivational and environmental conditions.   

On that note, it may be suggested that after a case study, a client could refrain from exercise in order to atrophy the 
muscles so that a new exercise method can be applied to determine its results.  However, there remains a mechanism 
known as ‘muscle memory,’ whereby past exercise experiences allow an individual to ‘regain’ a previous physical 
status much faster and easier than it was achieved initially.  As a result, any new protocol would exist under accelerated 
conditions and would indicate superiority, although that may not be the situation. 

Assessment/Conclusion 
Progress throughout the experiment is assessed or evaluated through means of measurement.  The researcher’s (and 
clinician’s) responsibility is to collect data by use of instruments that are accurate and consistent and which can measure 
what they intend to measure.  The researcher amasses and interprets the data, and then concludes the project experiment 
by summarizing the findings and states how the results relate to the hypothesis, including any contrary findings together 
with ideas for further testing.   

From the fitness clinician’s point of view, it is obvious how this step occurs at several junctures, whether after every 
workout, or on a weekly or monthly basis.  Hence, the Scientific Method, within limits, is employed at multiple times 
throughout a client case study project, as will be detailed in the next chapter.  In effect, hypotheses or problems to be 
addressed is an ongoing and ever-evolving process, to be assessed or evaluated as often as necessary, practical, or 
efficacious.  It is because of this deep involvement in observing and making changes that fitness clinicians sometimes 
hold greater power to discover nuances of exercise science than do researchers in university settings.  However, having 
‘personal trainers’ become involved in scientific inquiry to this extent is another matter.   
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Limitations of the Scientific Method 
 ‘The Scientific Method’ is a misleading phrase since it suggests that it is ‘the’ method and the only method, whereas it 
is but one method or ‘a method.’   And often it is not the best method or even ‘the’ method to use to discover and 
understand nature.  For example, Charles Darwin, for the most part, never undertook any experiments, yet based his 
life’s investigative work on observations that peaked his interest, which resulted in further investigation and the search 
for patterns of evolutionary phenomena.  What he employed is called retroductive2 inference, whereby he observed 
something of interest, formed several hypotheses (suspicion followed by discovery), and then chose the hypothesis that 
explained the phenomenon best.  Thereafter, Darwin pursued the chosen hypothesis by looking for more evidence to 
support his stance that, eventually, established modern evolutionary theory… for the most part.  As another example, 
theoretical principles and understanding of celestial bodies and the science of archeology are not based on experiments 
to disprove or confirm an hypothesis, but through objective observation and discovering patterns. 

As a consequence, part of our ability to learn, understand and acquire knowledge is based on plausible reasoning, of 
what seems likely to be true relative to our observations and experiences, a situation that is understood with infants and 
young children who discover through much trial and error.  Similarly, the strategies we create in fitness planning 
certainly must adhere to known fundamentals of reality (i.e., fitness science), but strategies also arise from the ‘pattern 
of decisions’ one observes during a problem-solving sequence that exist because of the ‘pattern of responses’ observed 
in the gym.  Each step we take toward the ‘data-driven’ discovery of an answer to a problem is one more advancement 
in our knowledge and understanding.  As Paul Durbin stated in the book Logic & Scientific Inquiry, 

“…discovery always seems to come by way of a groping, uncertain, tentative process, stretching out for 
reasonableness.  It has been suggested that a good term to encompass all the different kinds of groping is 
‘plausible reasoning,’ since it is plausibility that urges the mind on until it is satisfied that it has made a 
discovery or come up with a solution.  The mind seems burdened3 with optimism, with the perpetual hope 
that it will solve its problems.  Plausibility gives it assurance that its hopes will not be frustrated.” 

***   *** 

The Scientific Method uses what is called the ‘hypothetico-deductive’ method of reasoning, a logical analysis of how 
scientific theories derive support from evidence.  It is a method that does not take into account the actual process of how 
we typically discover and learn, i.e., observation and insight analysis from experiences and even dream revelations.  
Essentially, in most instances newly discovered evidence or facts have produced theories that explain the evidence.  But 
with the Scientific Method, there is a primary focus on the relationship between evidence and proposed theories while 
ignoring the sometime disorderly cognitive processes that develop beforehand, ranging from the highly irrational to the 
scientific breakthrough idea that had no theory from which to emerge.  Most likely, the process of how we discover may 
have been excluded to ‘simplify’ the teaching of scientific inquiry in grade schools, and the tradition thereby continued 
into higher education. 

                                                           
2 Oxford’s English Dictionary defines retroduction as a type of logical reasoning that develops from some commonly accepted 
proposition until reasons are found that may alter the acceptance or understanding of the original proposition. In other words, most of 
our knowledge arises from experiences by processes of retroductive inference rather than arising non-inferentially. 
3 The term ‘burdened’ is not the best choice of word, in that thinking and discovery is part of human survival and of our nature, and 
as such the innate joy and optimism we have for learning hardly should be considered a burden.   However, the point of the paragraph 
still is well made. 
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To clarify further, this ‘method’ states that scientific knowledge arises from theoretical testing by deducing hypotheses 
from them via experiments and careful observation to test hypotheses, and revising theories that lead to incorrect 
predictions.  The result is not an analysis of the process of scientific inquiry and investigation as a whole, but a select 
part of it, which turns out to be nothing more than logical inferences among theory, hypotheses and evidence.  It has 
been proposed that this process, ‘the method,’ is sufficient to generate scientific knowledge and, consequently, is taught 
to students to indicate how science, in general, works.  In this regard, whether an experiment confirms or falsifies a 
theory or merely tests a theory, it does not take into account any relevant outcomes.  Moreover, things can be learned 
about a subject just through the process of setting up, designing, and running experiments, even if the results are 
inconclusive to confirm or falsify a theory in question. 

The Scientific Method ignores the foundation of discovery and inquiry, in that discovery and one’s ideas come from the 
senses to provide experiences, and that learning, understanding and prediction are possible as a result, and without 
formulating an hypothesis from which to experiment.  However, there is nothing inherently wrong with the Scientific 
Method as one tool of reasoning and to discover.  In fact, the ‘method’ does involve two key aspects of scientific 
progress: Existing beliefs are open to revision (and expansion), and there is value in experience and objective reasoning.   

Unfortunately, as stated, the ‘method’ falls short in other respects, in that it ignores other methods of scientific inquiry 
to increase understanding.  In most of the literature, the Scientific Method goes so far as to claim that objective 
observation is relevant only if it is used to test theories (rather than to establish a theory in the first place).  As an 
example, watching the rising and falling of tides provides scientifically important information gained through 
observation, with no hypothesis testing or theory involved.  The same is true of the example of initial observations made 
by Charles Darwin presented earlier: No preparation was necessary and no problem to be solved through an experiment.  
Scientific observations that enable us to learn and understand could be anything from a sudden stupefaction (e.g., 
understanding of forces in sports as a result of an injured knee in football) to the observations that allowed Arthur Jones 
to design the first variable resistance exercise machine, the Nautilus Super Pullover.  As the saying goes, “if you pay 
attention to something, you learn about it.” 

In effect, because we learn and come to understand the Universe in so many different ways, it can be concluded that 
there is no unique ‘scientific method’ but, rather, many methods of investigation and reasoning.  This often is the case 
with the invention of instruments, such as the thermometer, that usually evolve as a result of the discovery of 
phenomenon by accident.  Certainly there must be structure to our reasoning, and certain steps must follow, but it is not 
dependent always upon the ‘hypothetico-deductive’ method.  

As a relevant example to the reader, exercise enthusiasts observe certain patterns of response, in how they adapt to 
exercise strain and different measures and strategies of application.  One does not have to experiment to discover if 
what was experienced is true, but that an experience is true based on conscious objectivity.  At that point, further 
observations and direction for action can be made as a result of careful and systematic descriptions, taking different 
types of measurements and photographs, and problem-solving solutions, all without the use of the Scientific Method. 

Certainly there is value in testing our beliefs and understanding through the ‘method,’ since observations of new 
phenomenon do create hypotheses in our minds, to guide and enable us in our understanding of any phenomenon.  But 
this does not mean that the initial steps toward scientific understanding are the result of the Scientific Method.  In other 
words, the hypothetico-deductive method overemphasizes the importance of testing scientific principles.  This being 
true, albeit there is value in using the ‘method,’ students of science are not taught, to any extent, that the facts4 that 
comprise theoretical principles were the result of systematic observation via our senses and experiences; the latter must 
proceed the former. Hence, the Scientific Method is endorsed as ‘the method,’ all the while ignoring what scientists 
(and particularly fitness clinicians) do for the most part.   

                                                           
4 A ‘fact’ refers to an objective or empirically verified observation or deduction, the basic element of knowledge. To be useful in 
science, facts are interrelated to suggest causal relationships that constitute laws and principles that then constitute a ‘theory.’   The 
function of a theory, then, is to serve as the unifying explanation for an unlimited series of possible deducible hypotheses about some 
phenomenon.  However, a theory cannot exist without previous observations and experiences to ascertain facts to formulate empirical 
regularities known as laws and principles.  Hence, theories cannot be tested through ‘the Scientific Method’ until the necessary 
groundwork has been established, thus suggesting that other scientific methods of acquiring knowledge and understanding exist, and 
that there is no one ‘method.’ 
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Worse yet are those disciplines that continue to experiment based on bad theories that are known to be wrong, but which 
are not abandoned since it is believed scientific work can proceed only if there is a theory to test.  Exploring without a 
blueprint or plan in which to follow is far better than following that which is known to be wrong, yet many researchers 
believe that a ‘bad theory’ is better than no theory at all.  If something is false, then it needs to be ignored, unless the 
falsity of a proposed theory (that which is wrong) can lead to the truth. 

Another area of contention is that not all revisions or expansions of theories are based on new evidence, whether 
through experimentation or not.  In many instances theories can be improved upon through logical reasoning and 
mathematical operations.  (Quantum physics, for example, is based largely on mathematical reasoning with little 
experimentation taking place because of costs to produce viable testing equipment or the lack of knowledge to test 
theoretical ideas properly, such as multiple dimensions and the Super String theory.)  If one were to investigate the 
principles in Book II of Theoretical Foundations, let it be known that the detail of their relationships and nature 
provided was the result of serious non-contradictory thought, and not of establishing an hypothesis and testing through 
experimentation. 

Now, consider for a moment that it is possible to travel back in time, and that a theory of exercise science had not yet 
been formulated, nor any of its principles.  It stands to reason that exploration of the effects of physical strain would 
have commenced at some point, when there was no theory.  Someone would have observed that the best physical 
specimens looked good because of genetics (at least in the capacity that some people naturally were more muscular than 
most) and hard physical labor, and that lazy people tended to be fat.  It also may have been observed that too much hard 
work caused sickness and lethargy.  From these simple observations, general principles could have been devised to 
begin the establishment of a theory of stress physiology, including that of exercise.   

Hence, the ball got rolling long before it even was considered that testing a hypothetical problem through an experiment 
to determine the validity of a theory about exercise was needed.  In other words, one can proceed through steps of trial 
and error to test a hypothesis (based on previous observations/experiences) whether a theory exists or not.  In the latter 
regard, scientific investigation can exist and continue without a theory, since doing so is required for a theory to be 
formed in the first place. 

The first person to observe the physical effects of strenuous activity had no theory to state that certain effects should 
have occurred.  As well, the first person to observe a certain type of animal in a particular environment had no theory to 
indicate that the animals should not be there, or why they are there, but something was learned from the observation.  
For a newborn infant, every experience is a new experience, a surprise5 that adds to the infant’s experiences and 
knowledge, from which he can later hypothesize concepts that were derived from abstracts that were formed as a result 
of percepts (information through our senses).  This learning continues throughout our lives, and when discoveries are 
made they then can support a theory, challenge a theory, or help construct a theory when no relevant theory is available.   

In some instances there may be a theory about a particular phenomenon, whereas an individual may not be aware of the 
theory, yet principles to describe and characterize observations begin to form, sometimes to confirm what may have 
been established or to challenge what others may believe to be true.  This can occur when we discover something we 
did not expect to observe, and while looking for something else.  Consequently, without direct experimentation to 
observe the new discovery, it was discovered nonetheless.  Experimentation, at that point, is needed to confirm 
hypotheses, to test theories (or at least observations) and their principles, but those theories and principles first have to 
be established in order to implement scientific inquiry that uses ‘the method.’ 

Although this should seem obvious, at least by this point, the Scientific Method implies that progress in science is 
impossible without a theory to test.  For exercise, we already have a good and solid theory at our disposal, and the 
Scientific Method, in part, can be used to help discover what is ideal for a client.  A system of discovery does not need 
to be used to determine if the theory of exercise is valid, since that much we are pretty much sure of, but that we now 
can use the theory to guide further exploration.  In other words, fitness clinicians are not concerned with testing exercise 
theory’s validity, but to hypothesize what the appropriate measures of the theory’s principles need to be, in order to 

                                                           
5 New experiences are not always surprises since we often do not know what to expect, or we can guess as what to expect and are 
right.  In this regard, new experiences are classified as ‘curiosities’ for further investigation, which is where the ‘method’ comes into 
play, but only after a theory has been established. 



Fitness Science Library 

©www.ExerciseCertification.com 

solve a client’s problem (e.g., ‘I want to lose 20 pounds of fat’).  In that regard, a structure similar to the Scientific 
Method can be implemented for problem solving purposes, but not to confirm or falsify exercise theory, which is the 
basis of ‘the method.’ 

Now, suppose that it is necessary to experiment, to discover if a particular hypothesis is correct, such as the infamous 
‘one set is better than multiple sets’ and its contemporary ‘multiple sets are better than one set.’  What, exactly, is being 
determined or sought with either of these hypotheses?  Fundamentally, scientists want to know what the measure of set 
volume should be to produce the best effect in strength and/or muscle gain.  Never mind that researchers generally do 
not take into account the subjects’ genetics, preferences, intensity of effort, motivation to exercise hard, or that some 
muscles on any one person may, in fact, produce better results with more than one set or one set only (whether based on 
a cost-benefit ratio or maximum gains overall and no matter the cost-benefit ratio).  And rarely do researchers consider 
the effects of altering exercise frequency or even strategy and performance issues (how the exercise is to be performed 
in regard to quality), factors that can affect the measure of volume and overall results.  What researchers attempt to 
discover in all instances are generalities (averages), of what works for the most part and within specific groups of 
people, rather than in specific for an individual, an aspect that serves as the prime directive of the fitness clinician.   

As Carlo L. Lastrucci stated in his book The Scientific Approach: Basic Principles of the Scientific Method (1967), a 
“requirement of an accurate unit of study is its reproducibility.  Since science is concerned with general and not with 
unique phenomena, any study which employs units that cannot be reproduced defies verification.”  The ability to 
reproduce measurements of exercise strain in people is nearly impossible, to say the least.  Further, Mr. Lastrucci 
suggests that if something cannot be reproduced then it is not verifiable, with no consideration given to the fact that the 
viability of a strategy or method (via the patterns observed) can be verified without exact replication.   

Moreover, the clinician should not be overly concerned with what the studies and researchers have to say on the subject 
of exercise science.  Clinicians must conduct their own experiments regularly within a client case study project to fine-
tune all the variables that are to reflect the needs, goals, abilities, limitations, and preferences of a client.  Clinicians are 
aware of fitness science generalities, or at least they should be, whereas it is the unique phenomena (the individual 
responses) that are of greatest importance.  Evidently, the observational requirements and critical thinking skills 
involved is much greater for the clinician than the researcher in this regard, whereas the researcher maintains control 
over limited variables while ignoring everything else in his or her wake. 

With the fitness clinician, and this should hold true of scientists and researchers, they need to indicate both positive and 
negative test outcomes (e.g., results from a block of exercise sessions), and include both alternative hypotheses 
(alternative solutions) and further testing recommendations after interpreting and evaluating the data.  This will provide 
much more useful information than a mere statement that the hypothesis either was confirmed or disconfirmed, the 
former of which is the process intended in the next chapter, on Problem Solving. 

In sum, all this indicates that learning and understanding through objective observation of events does not require the 
Scientific Method per se, although the ‘method’ can be used to help form structure throughout the process as a whole.  
In other words, the Scientific Method is only a part of scientific inquiry and investigation, and must be used as one tool 
among many. 
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Cautions in Experimental Conclusions 
What must be considered in scientific experiments is the process of how we think and how we obtain knowledge, and 
then what we do if a test fails, i.e., there is no support for a hypothesis.  First, a person comes up with an hypothesis that 
implies certain consequences as a result of a theory, i.e., if the theory is correct we do ‘this’ to observe ‘that.’  Next, 
consider that a procedure is designed to do ‘this’ to observe or measure ‘that,’ but we do not see ‘that.’  Now, there are 
different possibilities that must be considered, including that the theory is wrong.  However, other possibilities include a 
mistake in deriving the hypothesis, an error in procedural development or carrying out the procedure, or mistakes made 
in observing and measuring.   

Consequently, it may not be proved that a theory is wrong or right, depending on the soundness of the theory, quality of 
measuring instruments, ability to observe objectively (and with no biases), and for the procedures of testing to be 
appropriate to the hypothesis.  Thus, because of the various problems that can arise in proper interpretation of a 
phenomenon, often it is possible to confirm or disconfirm nearly anything.  This depends on the issue of accuracy and if 
the researcher wishes to revise the data to fit the hypothesis or to revise the hypothesis to fit the data (or backdate a 
revised hypothesis).  These practices are not uncommon, even among so-called objective scientists, with ethics books 
written with this group in mind. 

A further quandary is that the Scientific Method does not allow for any way to make sense of any surprising 
disconfirmations of theories.  It may be theorized that event ‘A’ will occur, and if the event does occur but with 
surprising characteristics or beyond the scope of prediction, the data is provided little analysis – only that ‘further 
research’ needs to be conducted to address the original hypothesis.  The fitness clinician is in a different position of 
looking for subtleties and surprises to guide future fitness prescriptions, to reconstruct a program to suit the client’s 
objectives better.  As a result, an eclectic type of investigative, problem-solving approach can provide far more answers 
than the rigidity of the Scientific Method.  And for this reason, fitness clinicians can become better ‘experts’ in the 
realm of exercise science – at least in the capacity of practical application, a factor that should hold precedence in this 
field. 

Disproving Hypotheses 
There is one area of the Scientific Method that is very troublesome, for reasons of irrationality (a step that was excluded 
from the chart on page 28).  It is believed erroneously by many scientists that a proposed explanation (hypothesis) 
cannot be proven true, only that it can be proven false by an alternative explanation. In other words, no information is 
gained about a theory when a hypothesis derived from it is confirmed, since the purpose of testing hypotheses is to 
disprove theories (to ascertain how theories need to be changed).  Thus, confirmation of a particular law or principle 
through observation is impossible and irrelevant, as proposed by the philosopher Karl Popper.  According to Popper, 
one should not look for confirmation of our theories, but disconfirmation.  As absurd as this may sound, scientists have 
come to believe this ‘slight of philosophical hand’ because the issue and study of philosophy is so weak among today’s 
scientists6.  To provide further explanation, it is necessary to consider Popper’s proposal in an historical context. 

Over 200 years ago, the philosopher Immanuel Kant claimed that man perceived the world in a specific form, by means 
of his perception (sight, sound, smell, taste, and touch).  However, Kant further claimed that man’s perception is 
distorted to conform to the nature of his mind, thus perceiving physical objects existing in time and space – not because 
things actually exist in time and space, but because man’s mind necessitates it for purposes of identification.  Further, 
since man understands material things provided by his senses by using specific methods of logic and mathematics, any 
conclusions made do not reflect the nature of reality, but distortions introduced by his method of thought. 

                                                           
6 Scientists hundreds of years ago were known as natural philosophers and took philosophy seriously.  Today’s scientists are 
influenced more by mathematics and creating equations to match ‘appearances’ than looking for cause-and-effect relationships. 
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In this regard, since perception requires a means and thinking requires a method, both aspects hold no validity, i.e., the 
nature and identity of man’s consciousness invalidates it.  Although Kant was not challenging science directly, he did, 
in effect, deny the validity of scientific knowledge.  From that point other philosophers followed suit and have 
influenced today’s scientists.  The most notable of these is Karl Popper who holds that induction is impossible, i.e., to 
make a general claim based on specific instances.  And, since observing every instance that ever has or will exist of a 
particular phenomenon is impossible, then validation through evidence is a further impossibility.  In effect, a scientific 
claim can never be proven true based on observed facts, and scientific hypotheses cannot be based on observation of 
reality, but are merely arbitrary assertions.7 

Ironically, Popper upheld that there was one area of reality necessary to support his stance.  He contended that the 
Scientific Method allows one to take an arbitrary hypothesis as a starting point, and deduce concrete predictions from 
them in order to ‘falsify’ the hypothesis by testing those predictions against observed facts.8  Hence, an hypothesis can 
never be proven, but held to be ‘true’ only provisionally until data is produced to ‘falsify’ it.  This belief further 
supports the notion that any new claim, no matter how irrational, is to be accepted as true or possible until proven 
otherwise, as is done with the paranormal in many instances.  Hence, it is suggested that we can never know anything 
and can never prove anything, except that something is not true!  Think seriously about that claim.  Many scientists can 
never defend science because they can never claim certainty, reserving everything or anything to the realm of 
possibility.  And, the only thing they can be certain about is being uncertain. 

Thomas Kuhn, another ‘scientific’ philosopher, furthered the debate when he suggested that science is a constantly 
changing series of self-delusions (which he called ‘paradigms’) that cannot affect the true facts of reality.  If this is the 
case, how can Popper, Kuhn and other philosophers of this ilk be certain that they are uncertain since science cannot be 
used to determine certainty – including certainty that one is uncertain?  Such a philosophy has been supported because it 
is believed that the collection of data and the observation of natural phenomena skew results, thus causing data to 
conform to the observer’s biases.  If this were true, then reality (any objective method of inquiry) cannot even enter the 
process in order to falsify an hypothesis since nothing observed reflects that which is real.  Kant took it one step further 
to suggest that the use of any method, to validate scientific conclusions (including the invalidation of data) merely acts 
to distort because of bias.  It is again ironic that Kant used a ‘system’ of reasoning to come to this conclusion, thus 
suggesting that he proved nothing and that his statement must be false since it cannot reflect reality. 

In defense of rational thinking, including the use of scientific methods to discover facts of reality, Ayn Rand retorted: 

‘The attack on man’s consciousness and particularly his conceptual faculty has rested on the unchallenged 
premise that any knowledge acquired by a process of consciousness is necessarily subjective and cannot 
correspond to the facts of reality, since it is ‘processed knowledge’… All knowledge is processed knowledge 
– whether on the sensory, perceptual, or conceptual level.  An ‘unprocessed’ knowledge would be a 
knowledge acquired without means of cognition… No one would argue (at least, not yet) that since man’s 
body has to process the food he eats, no objective rules of proper nutrition can ever be discovered… it is time 
to grant to man’s consciousness the same cognitive respect one grants to his body – i.e., the same 
objectivity.’ 9 

                                                           
7 Popper, Karl.  The Logic of Scientific Discovery.  Routledge, 1992, p. 32. 
8 This step occurs at the point of proposing an explanation and devising an hypothesis, i.e., if it is impossible to prove the explanation 
false, then the explanation is not subject to scientific scrutiny. 
9 Rand, Ayn.  Introduction to Objectivist Epistemology. P. 81-82. 
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In this regard, reason is validated through a demonstration of how critical thinking and problem-solving tools and 
methods are based on reality.  And it can be explained through the following simple example as to how wrong Popper 
and some modern-day philosophers are about being unable to validate an hypothesis through induction10.   

It may be observed that when an object hits the ground that there exists an impact, although the measure of such would 
vary, depending on the mass of the object and the distance it traveled.  It may be observed further that when an object as 
heavy as a 45-pound Olympic plate drops from at least two feet off the ground that the impact was intense enough to 
produce a ‘bang’ or ‘crash’ sound, and that the floor became damaged.  Based on this data, it could be hypothesized 
that: A 45-pound Olympic plate dropped from a distance of at least two feet off the ground would damage the tissues of 
a bare, unprotected foot (since the tissue of the foot are softer than the floor) and cause pain as a result. 

Now, some scientists would be concerned whether it is possible to prove the explanation for the injured foot false, since 
Popper has influenced the Scientific Method to conclude that hypotheses and theories cannot be proven true, only false.  
However, how many scientists would volunteer to have a 45-pound Olympic plate dropped on their bare unprotected 
feet repeatedly, in the hopes of discovering an example to the contrary – that something else (besides gravity and a 45-
pound object) explains the injury?  Is it then rational to state: ‘For now we can accept the hypothesis that a 45-pound 
Olympic plate dropped on a bare unprotected foot from at least two feet off the ground will cause tissue damage and 
pain, but this is true only tentatively, until we discover otherwise.’  A similar philosophical argument would be: ‘How 
do I know that I exist, or that you exist?’  Whereby the reply would be ‘I will hit you on the head with a hammer and 
you tell me!’ 

Other lucid examples can be brought forward, but the complexity of modern-day science has planted the seed of 
uncertainty in the minds of scientists, thus heralding the credence that science is uncertain in general, and that nothing 
can be proven definitely.  If this were the case, man would exist in a highly frustrating chaotic environment, there could 
be no consistency in any of his actions for the preservation of life, and nothing could be known, including the ability or 
means to falsify an hypothesis.  As well, no fitness clinician could proceed with any certainty to assist a client to reduce 
fat, develop muscle and strength, or to achieve any other fitness and health objective.  Obviously there is much proof to 
the contrary, as a result of man’s objective ability to observe, analyze and live in nature successfully. 

As the American medical educator Abraham Flexner said, and which comments easily could apply to exercise science, 
“The fact that disease is only in part accurately known does not invalidate the scientific method in practice.  In the 
twilight region probabilities are substituted for certainties.  There the physician may indeed only surmise, but – most 
important of all – he knows that he surmises.  His procedure is tentative, observant, heedful, responsive.” 
 
 
 
 

                                                           
10 In fact, we rely on inductive reasoning every time a judgment about a situation is made based upon experience with a previous and 
presumably like situation, such as the presumption that a particular exercise will be effective because it was effective last workout.  
These inductive presumptions then help to form hypotheses about how the Universe works, i.e., through principles, laws, and 
theories. 


