
Critical Thinking Notes
Learning Outcomes

• Be familiar with basic critical thinking terminology
• Understand the process of creating an argument and presenting an argument
• Understand logical fallacy and how it can occur – specific attention given to not a cause 
for a cause, strawman and ad hominum
• Understand the basic scientific method, research and reading research
• Understand the various parts of a journal and how they are relevant plus referencing
systems

Critical thinking is a vital tool for any professional in the fitness industry. The industry is, 
currently, highly unregulated and as such, there are a number of individuals who publish 
information that is highly questionable, and often wrong. It is up to you as a fitness 
professional to ensure that any information/advice you provide to clients is factually correct 
and has been thought through clearly, rationally and with all things taken into account.
Too often in the fitness industry people share information that is nothing other than a 
personal belief, or ‘facts’ based on poor information. This can be due either to a mistake of 
logic or someone intentionally spreading misinformation in the name of profit. Whatever 
the cause and rationale, we need to be able to work out what we should be applying to 
clients and what we shouldn’t, based on researched information, and then on top of that 
your experience and opinion, which you should then be clear about when discussing this 
with others, that this is your opinion and experience, not hard facts. Never present your 
opinion and experience as researched fact, its unethical and misleading.
The vast amount of sources of information available to you can cause you to feel 
somewhat drowned and paralysed, and thus wondering where to turn. By the end of this 
week’s information you will know which sources of information are the best to look out for, 
which sources of information are often best left alone, leaving you with the ability to identify 
why a source of information may be poor and best ignored until supporting data supports 
an assumption.

Critical Thinking Terminology
There are a number of key terms you need to be familiar with in order to think critically and 
understand how to both create a good argument, but also spot a bad one.
There are a number of terms that are useful to know; these are the essential ones with 
which to form a strong argument.

Critical Thinking Context
The circumstances that form the setting for an event, setting or idea. In the fitness industry 
this is absolutely vital. Without applying the correct context to an argument it can be 
pointless and easy to refute
• Example: “Having a post workout shake is essential”
This statement without context can be refuted as incorrect. It can be essential in the right 
context (after fasted training, if training again shortly) but the context provided is what 
makes the statement correct, without context many arguments are invalid

Evidence
The available body of facts or information indicating whether a belief or proposition is true 
or valid. Without appropriate evidence, the certainty with which you can put faith in a 
theory/belief is diminished



• The available body refers to ALL the research, be wary of claims that are supported by 
evidence, but are cherry picked and often not highly controlled/reliable science

Reasoning
A group of related thoughts that lead directly from one to another. Often statements are 
said without any kind of reasoning and people are expected to believe them.
• Carbs cause weight gain = no
• Excess calories, independent of source, cause weight gain if energy expenditure is not
matched to an increase in energy intake = yes

Bias
A mental leaning or inclination. Can be neutral or negative. In the neutral sense, we are 
referring to the simple fact that from one persons point of view, they notice some things 
more than others, or emphasise some things more than others, or think in one direction 
than the other. In the negative sense we are portraying deliberate blindness to an alternate 
opinion and focusing purely on a single strength rather than several potential weaknesses. 
Someone can have emotion attached to a view without being biased.

• Neutral bias: In my opinion, high carb diets are preferential for muscle gain for those who 
weight train regularly, however if they struggle with FODMAPS it could be worth looking at 
an alternate way of consuming extra calories
• Negative bias: High carb diets are the only way to pack on muscle

As we can see the way we positon our statement or opinion, in light of no context 
(negative bias), is just personal bias based on opinion, and can only be held as that, 
opinion. A neutral bias contains context towards a group of people or a certain situation, 
and holds more trust and faith, simply by how such opinion is packaged. Context is key.

Critique
An objective judging, analysis, or evaluation of something. The purpose of critiquing is the 
same as critical thinking and you should be able to successfully do this as a fitness 
professional.
• To be able to appreciate strengths as well as weaknesses, virtues as well as failings. 
Critical thinkers critique in order to redesign, remodel and make their views better
• This happens over time, but always ensure that you are critiquing your own views/beliefs 

by constantly learning new material, and being critical of that new information, not just 
taking it all at face value

Creating An Argument
It’s vital that you can use the above terminology and knowledge of critical thinking in order 
to form a solid argument. When you form a good argument you are showcasing your 
knowledge and the fact that you are aware of both sides to the argument, and have a 
strong case for one side of the argument being more likely to be correct than the other.

1. Set the context for your argument from the start so that whoever reading/listening, 
knows what situation/scenario you are referring to: When it comes to intra workout 
nutrition there are a number of benefits with consuming carbohydrate. When your 
training session duration is longer than 90 minutes or has a high volume of working 
sets and reps, carbohydrate can provide you with a number of benefits.

2. Provide evidence for your argument: One study done at Monsters Inc. University 
showed that power output can be maintained for up to 120 minutes with 30g of 
carbohydrate per hour of training (Coomber et al., 2015)



3. Explain the mechanism for what you are describing: Because carbohydrate can provide 
quickly available energy to cells, the body uses this exogenous energy to provide fuel 
for training rather than depleting it’s own stores (stored glycogen).

4. Show you understand limitations, and are aware of them: Some people can find 
consuming too much carbohydrate causes irritation to the stomach and gut when 
training, which can often cause people to feel sick. So it can be an issue for a few 
people who try it. Changing the dose can help, or having more carbohydrate before 
training is an option in your meals. There is also personal variance on who will respond 
to different amounts per hour of training.

5. Show you can draw a conclusion: Intra workout carbohydrate is a viable option for 
those looking to improve their exercise intensity during long training sessions, providing 
they find they can digest an appropriate amount during training and personalise this 
dosing over time via trial and error.

Poorly Constructed Arguments

Logical Fallacy
Arguments that are poorly constructed are obvious to the critical thinker and can be 
identified based on their lack of structure or reasoning. Sometimes a poor argument is 
referred to as a logical fallacy. A logical fallacy is a mistake made by human logic – often 
unintentionally– because the human brain is ‘fond’ of finding patterns and making links 
between things which often aren’t there. Those who don’t fully understand a subject area 
or have enough knowledge to form a rational argument often use logical fallacies.

The Strawman
This is one of the most common logical fallacies used within the online fitness industry. 
This is when someone misrepresents an argument to make it easier to refute. Often 
picking parts of an argument, and then re-creating a new one that is easier to pick holes 
with.
This often happens with the “if it fits your macros” (IIFYM) flexible dieting approach to 
nutrition. This approach encourages a 80-90% split of wholesome single ingredient food to 
10-20% of junk/processed food. This allows for flexibility and long-term diet adherence 
(which we will discuss in future BTN Academy content).
A ‘Straw Man’ is set up by the accuser by saying that people following this approach eat 
only junk food, don’t care about micro nutrition and are promoting an unhealthy lifestyle. 
Whilst this is not true, it is seen as ‘close enough’ for the accuser to use it in discussions. 
Pointing this out is enough to break down their argument and create a more logical and 
balanced discourse.
Not a cause for a cause (correlation does not equal causation)
Another common logical fallacy is the assumption that because 2 separate variables 
correlate together (occur simultaneously) that they must be related.
Just because two variables may seem like they are related, it doesn’t mean they are.
There is correlation data to show that red meat consumption is linked to CVD. This may 
seem correct on the outside but instantly there are a number of things to consider
Were any other data points taken into consideration?
1. Caloric intake?
2. Protein intake?
3. Activity level?
4. Occupation?
5. Body fat %?
6. Existing medical condition?
7. Fibre?



8. Genetics?
9. Pre existing conditions
Thinking critically, all these other factors could have a contributing effect but aren’t
considered in a simple correlation argument.
At 2pm a local church bell chimes, and then around 40 seconds later my clock at home 
chimes. It could be that the church bell is causing my clock to chime, or the two events 
could be occurring independently of one another yet be both influenced by another 
external factor. To test this, we would run an experiment – stop the church bell chiming, 
and see if my clock still chimes.
This is the basis of the scientific method, and this is what is done with the above data on 
red meat consumption.

When we account for all of the above factors, the relationship disappears, meaning that we 
can conclude that although red meat consumption is correlated to a higher incidence of 
CVD, it is more likely to be another factor, or a combination of multiple factors which create 
the issue.

Argumentus ad Hominem
Literally translated as ‘an argument to the person’. This is another common logical fallacy 
which a lot of us are guilty of at one point or another in the fitness industry.
• “What do you know about fat loss, you’re overweight?”
• “Why should I listen to you about building muscle – do you even lift?”
The truth of the matter is that the source of information is irrelevant when considering the 
validity of that information. Is the argument well constructed? Is it based in known fact, or 
have they provided an established biological mechanism as their basis? Are they able to 
defend their position with literature?
It doesn’t matter if a 140lbs skinny-fat geek is telling you how to build muscle - if they are 
right. Regardless of the person, fact is fact and must be taken as such without personal 
bias.

False Appeal to Authority
”You should eat meat and nuts for breakfast because ‘X’ coach said so”
In the above argument, there is no evidence or reasoning provided for the 
recommendation other than a reference to a figure of supposed authority. In this case, 
coach ‘X’ who’s ‘authority’ is questionable at best should not be followed, its an authority 
bias.
If you are presented with an argument based upon an authority, it is pertinent to find out 
who this person is and what THEIR rationale is. Do they reference evidence, have they 
outlined the rational in a blog, article or paper, and is there a clear rationale of providing 
information for education purposes, rather than to support an existing authority position or 
to sell something. If this is the case, then the authority bias can be supported with the 
appropriate evidence, rather than it just being authority bias.

The Scientific Method

The Internet/Social Media
Not an essential aspect of the scientific method, but it is something that you need to 
understand and be very aware of. Social media is great for networking and for promoting 
your own work. It’s an awesome place to demonstrate critical thinking and that you can put 
together a strong argument. As a way to showcase knowledge and present yourself as an 
authority on a subject it can propel you to a much higher position in the industry.



However, you must be very careful what you say, how you say it and how you engage with 
people.
You have a duty of care to promote responsible material and ensure that the information 
you provide is clear and backed by some kind of evidence. You need to ensure that if 
something you say is an opinion or theory that isn’t backed by scientific evidence, you 
need to clarify that.

As soon as you publish something to social media/the Internet you are immediately open 
to scrutiny. People will be able to critique what you say, and may appear somewhat 
aggressive as they do so. It’s important when engaging people that you take their 
viewpoint into consideration (if it’s valid) and explain why you came to the conclusion you 
did. If they provide you with evidence that contradicts what you have said, thank them for 
providing it, read it, and judge whether it is strong enough for you to change your opinion, 
and address this in the conversation that ensues from your original post.

Too many people in the fitness industry post something online, without fully understanding 
it, or not having enough knowledge on the subject and just regurgitate what they have 
heard by another fitness professional. This is often when people get ‘called out’ and it 
doesn’t look good if you don’t have the answers to someone critiquing what you have said. 
Be sure about what you write, be confident about it, and be prepared for questions.

The Essence of the Scientific Method
“Be sceptical, but open minded. Scepticism is scientific, cynicism is not.”
The essence of the scientific method is that you should be open to changing your opinion. 
This change can occur, and should occur, when the amount of evidence is strong enough 
for you to understand that science has advanced and enables you to answer questions 
that were previously unanswerable. There is NOTHING wrong with changing your mind 
and it just highlights your level of intelligence and knowledge to understand that science is 
vital for the progression of the fitness industry.

You can’t really ‘prove’ anything with scientific data, you merely provide strength to an 
argument with evidence. The more evidence you have the more likely it is that the 
evidence is valid and can be used to show without reasonable doubt that your view is 
correct.
The amount of quality evidence should dictate the strength of the argument, rather than 
just the amount of evidence. Quality of evidence is vital to the progression of knowledge, 
and it is imperative that you can identify the quality of the evidence you use.

Sources of Knowledge

Anecdote/Hearsay
A very common source of information and one of very, very low quality. More often than not 
should be taken with a pinch of salt and with a small amount of critical thinking, you can 
probably dispute the information.

• “My brother got shredded taking raspberry ketones, you should try them” 

Perceived Authority
Another thorn in the foot of the fitness industry. Some people propel themselves up to a 
level of authority where they believe they are above providing evidence and people should 
just listen to them and never question anything. Often have a lot of followers who can 



seem cult like. This level of authority, however, is typically a sign of good marketing rather 
than good information.

Tradition
Another common source of information, and often the one we first hear about when first 
entering the fitness industry. It happens in many other industries and is the standard 
“we’ve always done it this way” saying
• Eat little and often to stoke the metabolic fire, eating too few calories makes your 

metabolism slower so you need to eat more to lose weight.

Intuition/instinct
Some people use their own instinct and intuition to provide information, which can be fine, 
as long as you express that it is your view and has no evidence to it. In short, instinct can 
guide your actions but not your advice. Similar to the tradition, the instinct can be easily 
disputed and shouldn’t be a considered a quality source of information
• I feel I do better on no carbs 

Marketing/Media
The source of information that most lay-people use the most. The media is so powerful 
and can reach so many people in a short space of time. This is why people often get 
confused because the media exists as a business to sell magazines and bring in viewers – 
they have NO obligation to fact-check what they promote and will therefore hype up 
anything which is popular at the time in order to increase profits. Food companies market 
their products to appear healthy and provide shoddy adverts that claim an array of health 
benefits.
• For example, breakfast biscuit bars and the current media hype around sugar

Scientific Research
Should be the primary source of information used. Provides high quality information that 
can be used to back up claims with strong evidence. Not many people use this source of 
knowledge so if you can master it, you’ll set yourself apart from others. It takes time to 
understand and read due to the way in which it is written.
• Nutrient timing research paper has shown why it isn’t as important as previously thought
Quality of Scientific Evidence
When looking at scientific evidence it is important to consider the quality of the research by 
understanding the different types of journal articles and research. By understanding the 
quality of scientific evidence it can help you form better arguments by using better quality 
scientific evidence

Descriptive Research: Case Studies, Surveys, Correlational Studies
Uncontrolled and often just describe trends correlations. Are regularly used as the very 
beginning of scientific research. If correlations or single case studies are found to show 
something, they are then further explored by more experimental research. Case studies 
(either your own observations with a client or the observations of a legitimate authority) are 
interesting and may help to form a hypothesis, but they are not a good source of evidence.

Exploratory research: Cross Sectional Studies, Cohort Studies
Takes the findings of correlation studies or case studies and focuses on a more specific 
cohort, or a specific population that requires more in depth investigation to expand 
assumptions.
Experimental research: randomised controlled trials



These trials are highly controlled and determine a cause and effect relationship. In a highly 
controlled environment you can ensure that any changes found are likely due to the 
variable you are measuring.

Components of a Scientific Paper
Abstract: A very short summary of what the researchers did with key results and findings 
and limited information regarding methods and introduction to background research. Like 
the blurb on the back of a book.

Introduction: The background research the researcher has performed in order to identify 
a problem that they believe requires answering, and why they intend on answering the 
problem.

Method: An in depth explanation of how the researcher has attempted to answer the 
question that they have identified. Should be detailed enough that another person can 
repeat the experiment exactly.

Results: An in depth representation of the data found by the researchers utilising charts, 
graphs and tables. Should have individual data, mean data as well as standard deviations 
and ranges of data to show. This will be presented using ‘statistics’ which will be covered 
in a later call on the Academy.

Discussion: A dialogue describing how the results benefit the current body of research, 
utilising the background research performed to show how beneficial the results are. Will 
also contain the limitations of the research and any recommendations for future research. 
Remember, this is nothing more than the opinion of the researcher – although often 
extremely valid you should approach this section with critical thinking, based upon the 
methods and results, and you can often draw your own conclusions which may or may not 
agree with the researcher themselves. “The researcher says that this study highlights a 
connection between A diet and B result, but I notice in the method that they relied on self- 
reported food intakes from the participants. Because of this I will agree that a correlation 
was seen but I’m hesitant to put my faith in this one piece of research and will need to look 
for more evidence, as self-reported food intakes are notoriously unreliable, meaning that 
another factor could be at play”.

References: List of research used within the paper.

How to Read A Scientific Paper
Don’t just start with the abstract. It can be a useful way to distinguish whether the results 
are even worth looking at, but don’t read the abstract and think that you know the paper 
and that it is good quality research.
The researchers will not include limitations, detailed methods or individual data in the 
abstract, and often include the best bits or what they want you to see. They only have 
limited words (usually 150) so usually want to make you read their research (you often 
have to pay to read the full paper, so the abstract will try to ‘sell’ it to you). Think of it 
almost as the ‘click bait’ on a social media post. It needs to be engaging and sound as 
exciting as possible.

As a guide this can be the best way to read a paper:

1. Generally, it can be useful to read the introduction first to get a good idea of the 
background research that has been performed and what angle the researcher is taking 



with their own research. This isn’t wholly essential if you know the research area and 
are doing detailed research.

2. The method should be the first section you definitely read. It will detail exactly what the 
researchers have done and give you a good idea of how tightly controlled the research 
is and what population they have used. Often, with poor research you can spot at this 
point that they have missed key controlling variables, or have used a protocol, which 
may not be realistic in the real world setting.

3. If the method is in-depth and well controlled the results section should then be 
examined. It’s vital that you check the raw data and not just the mean data. Often 
outliers can affect the mean data and make group data look meaningful. Standard 
deviations and ranges also help to check reliability and check that any changes due to 
the independent variable are tight and actually due to the variable measured rather 
than measurement error.

– Be wary of percentages in the results and check that they don’t just ‘look’ impressive. A 
positive change of 0.2 is 100% improvement of 0.1 in the control group, however the 
results could be meaningless. Authors may report a 100% improvement without showing 
the raw data, which will skew perceptions of the findings

– The P Value refers to the likelihood of the results found being due to chance. When the 
chances of the results being due to chance are below 5% (0.05) the results are referred to 
as statistically significant. Results can be relevant to general public or elite level athletes 
without being statistically significant

4. The discussion is then the section that is worth reading at the end to see how the 
researchers have interpreted their data and how they see it fit into the current body of 
literature. It’s important to remember it is the researcher’s interpretation of their data and 
not to be considered gospel and thus exactly how the results should be interpreted.

Referencing
Important list of research that the authors used for their background reading and the 
research they have used to support their data. Depending on the amount of research in 
the research area, it could be an exhaustive list or a smaller list. It is also a good place to 
go to check for some further reading around the subject.

Referencing Styles
If you are writing something, it may be pertinent to reference it – there are two referencing 
styles common in publications:
Harvard style: References are listed at the end of the work and organised alphabetically 
by the family name of the first author.
Numerical style (Vancouver): References are numbered in the text and are organised at 
the end in the order they are used in the text.

Summary
Critical thinking is paramount in understanding fact from fiction with what we learn in the 
fitness industry. It is important to cover critical thinking at this point in the BTN Academy so 
that you can carry this thought process through the course, critiquing what you learn not 
just on the Academy, but in other places. Understanding a research paper will allow you to 
read the research that we show you so you can get a greater understanding of how 
theories are got to and the data that supports them. Remember:
“Be sceptical, but open minded. Scepticism is scientific, cynicism is not.”


