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Hi I am Heidi Haavik, and welcome to this class of Research Methodology for Chiropractors. Today im going to introduce you to the world of science and research and the various research methodologies we scientists have to choose from. I will be talking abit about why we bother with science or research at all and discussing the need to cite our sources properly. Research is essential for the chiropractic profession for many reasons, as it’s a way of putting our theories or philosophies to the test – literally! So we can advance as a profession, so we can get better, help more people to reach their optimal potential.  



Class Outline
• Role and value of Science and Research

• Philosophy of Science

• Understanding science, research and knowledge

• Introduction to scientific thinking

• Importance of referencing and Avoiding plagiarism

• Vancouver referencing style

• Harvard referencing style
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So we will start with taking a look at science, and the philosophy of science. What is it, what is it trying to achieve, and how well does it do that. I’m hopefully going to help you understand the role of science and research experiments and figure out what kind of knowledge it can provide for us chiropractors. I will then introduce scientific thinking or reasoning. There are different types of logical resoning, and each have strengths and limitations. Then I will cover the importance of properly referencing the sources of information you write about, and in doing so hopefully help you avoid plagiarism. There is so much different sources of information out there, and this course is also designed to help you figure out what is solid information, and what is simple opinion. Anyway, in this class I will be touching on two types of referencing styles. There are literally hundreds of styles, but these two, Vancouver and Harvard, and very common styles, so I’ll cover them for you.
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I will always try to provide you with textbook references that are relevant to this particular online class. If you find today’s topic interesting I found the first few chapters of Rosenberg and McIntyre’s 2019 book called the Philosophy of Science: A contemporary Introduction really interesting. I looks at the history of philosophy and the history of the philosophy of science and summarises it really well. I also particularly love Okasha’s Book Chapter 2: Scientific reasoning, from the book called Philosophy of Science; A very short introduction. Published in 2002 brilliant on the topic of inductive and deductive reasoning. I also found some good definitions of science and research from the book by Salkind from 2006 called Exploring Research. The ebook by Colic Neville is great about referencing. I find this topic very interesting, hence Im giving you many different books and chapters here if you also find this interesting. 
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I’ll also always gather original research resources on each class for you. Here are some on referencing, why you should reference, what are common problems and pitfalls, and more details about plagiarism, the Vancouver style and the Harvard referencing style. 

https://subjectguides.york.ac.uk/ld.php?content_id=33345543
https://www.dit.ie/media/library/documents/kevinst/Harvard%20Referencing%20Style%20Guide%20KT.pdf


Role and Value of Research and Science

“Research is a process through which new knowledge is discovered.”

“A theory, such as a theory of motivation, or development, or learning, 
for example, helps us to organize this new information into a coherent 
body, a set of related ideas that explain events that have occurred and 
predict events that may happen.”

“Theories are an important part of science.” 

“It is at the ground-floor level, however, that the researcher works to 
get the ball rolling, adding a bit of new insight here and a new 
speculation there, until these factors come together to form a corpus of 
knowledge.”

© Haavik Research 2021
Salkind, 2006, p.3
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So lets start with a closer look at science and research. What is it? I found some good definitions of research in the book called exploring research by Salkind.  Salkind states that “Research is a process through which new knowledge is discovered.”He goes on to state that “A theory, such as a theory of motivation, or development, or learning, for example, helps us to organize this new information into a coherent body, a set of related ideas that explain events that have occurred and predict events that may happen.”So from a research perspective, research is a way of discovering new knowledge as it relates to what chiropractic care is, how it works, why it work, who it works best for and so on. As Salkind points out, “Theories are an important part of science.” I think some scientist tend to forget that. They often think they are being really un-biased, and scientific, and don’t even realise that their scientific theories that are based on their own philosophy about how the world or the human body works. Its really fascinating. Anyway, science and research is like Salkind says, that “It is at the ground-floor level, however, that the researcher works to get the ball rolling, adding a bit of new insight here and a new speculation there, until these factors come together to form a corpus of knowledge.”
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Its very much like building a big picture by adding one puzzle piece at a time. Bit by bit you discover how something works.



Interpret your 
results

Test with 
scientific method
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The basics of a scientific experiment of any kind starts with an overall working model of theory, Because of observations in the world. If we consider this the chiropractic world, its like you observe that giving adjustments seem to help a person function better, so you then Narrow it down to a testable hypothesis and formulate a question. For example, you may think that a subluxtion must be squashing the nerve roots exiting the spine, so when you adjust the subluxation you take the pressure off that nerve root. From this theory you can come up with a testable question, like Does adjusting a subuxation relieve pressure on a nerve root. You can now design an experiment series to test this, by using the rigorous scientific method. And this gives you results. Each experiment gives you one puzzle piece. And if this puzzle pieces was created properly, according to the scientific method, then it should fit with your theory. If it does NOT fit, then you need to re-think your theory.



Example

• Late 1990s thought the subluxation 
squashed nerve roots, and thus 
interfered with transmission of 
information from CNS to body and back 
again. 

• SEPs study showed no changes to spinal 
cord, no changes to brain stem, only 
neuroplastic changes to cortical (brain) 
SEP peaks

• Needed to rethink the model!
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So here is an example,In the late 1990s the prevailing theory was that the subluxation squashed nerve roots and thus interfered with transmission of information from CNS to body and back again, via the nerve roots.So my somatosensory evoked potential study was designed to see if there was a change in the processing of somatosensory information that came from the arm, entered the spinal cord through subluxated segments, and I wanted to see if adjusting those subluxations altered the processing of that information at various levels of central nervous system, so at the spinal cord level, the brainstem level and up in the cortex. But our SEPs study results showed no changes to spinal cord processing and  no changes to brain stem processing, yet rather large neuroplastic changes to cortical (brain) SEP peaks – so brain processing changes.We repeated this multiple times, and found the same thing over and over. This made me rethink the subluxation model big time. And if you want to know more, check out the Basic science for chiropractors courses, as they go into much more depth about the basic science research studies that have looked at what a subluxation might be. And that research is pointing towards the subluxation NOT being a squashed nerve root, but a miscommunication between the small deep paraspinal muscles and the brain. So that is fascinating topic I think



Interpret your 
results

Test with 
scientific method

Overall Working 
Model

Narrow down to 
testable question
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And this is how science and research is supposed to work. Where you have theories, that you narrow down to testable questions, which you then put to the test using the scientific method, and a vital part of that process is peer review by peers in your field. So the way you interpret your results is as objective as possible. And this gives you one puzzle piece. Now as I alluded to already, what do you do if your puzzle piece does not fit the rest of the puzzle pieces?You should not bring out the sledgehammer and bang it into place. If your puzzle piece does not fit, you need to carefully look at how each of these puzzle pieces were created, was the a flaw in the methodology of the previous studies, or your study, and if they still don’t fit, it could be that there is a problem with the actual overall working model or theory. 
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INJURY

Feel Pain

OLD SCHOOL 
Latest 

understanding 
shows this is far 

too simplistic
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Let me give you another example. Pain was thought of as being created by an injury in the periphery that activated pain neurons, called nociceptors, that activated the spinothalamic pain tract, that told the primary sensory cortex that there was an injury. Many many studies over many years were designed based on this model of pain. However, many many many studies did not fit this theory. 
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So much so that we now know that you do not need to have any injury to feel pain (scientific studies have shown this very clearly)You don’t have to have nociceptors firing to feel pain (scientific studies have proven this beyond a doubt)You don’t have to have the spinothalamic tract activated to feel pain. Again proven by many research experimentsAnd there are many more parts of the brain that light up, or are active when we feel pain, not just the primary sensory cortex, but also secondary sensory cortex, and  the primary motor cortex, the anterior cingulate cortex, the insular cortex, the basal ganglia the amygdata, the thalamus, the hippocampus and the periaqueductal grey area in the brain stem. And hundreds of other studes have shown that there are many other facts in addition to an injury that can make these areas of the brain light up that make you feel pain. We know inflammation can cause feelings of pain, this can be systemic or local inflammation, or other neuroimmune influences. But that is not all, stress alone can cause pain feelings. Stress can activate the autonomic sympathetic nervous system or the HPA axis, and their activation can cause feelings of pain, so can personal attitudes and personality types, like negativity, and feelings of hopelessness and feelings of lack of control over your life or situation. Other thoughts and feelings, like loniless can also cause feelings of pain by activating alltheset areas of the brian. So can social problems, like social isolation or being excluded. Other factors like how much or little you sleep or your diet and the composition of the bacterial in your gut, known as the microbiome, all these factors can influence and cause feelings of pain. There your thoughts about your situation are very important, as are your beliefs, like your expectation of the future. If you expect to feel pain, this alone can cause feelings of pain. Its  all quite incredible. I don’t mean for you to remember all now, I cover this in greater detail in our basic science for chiropractors course. What I want you to get from this example is that theories change, when there is scientific proof the theory is wrong. This is a natural part of science.



Bio-plasticity 
model of pain

E.g. You have back pain 
because of any of these 
issues and/or a combination 
of some or all of them

Structural 
Pathology model 
of pain

E.g. You have back pain 
because there is a tissue 
pathology in your back

You 
problem 
is in your 

back!

Spinal (dys)function
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In this example there has been a big change in our understanding about what pain is. It use to be what has become know as a structural pathology model of pain, when we use to think that there was some tissue pathology where you actually felt the pain to be. Meaning if you were feeling low back pain, there must be something wrong with your lower back. Or if you elbow hurt, there must be something wrong with your elbow. And because of this we had low back experts and elbow experts. But it turns out that the entire model is wrong, and this explains why those so called body part experts were not as successful in fixing the body part pain problems. It turns out that the new contemporary model of pain is now a bio-neuro-plasticity model of pain, where you can feel pain in your low back or elbow or wherever because of any combination of any of these different factors. So for example it might turn out you could be experiencing chronic low back pain, that may well have started with an accident 3 years ago, but the accident by now could have healed completely, but you are left with chronic low back pain because you don’t have a job, cannot provide for your family, you are in a unhealthy unhappy relationship, have a mould  allergy and live in a mouldy home, react to gluten and eat gluten three times every day, have a terrible microbiome due to 3 recent rounds of antibiotics, because of subluxations that started with the injury and have not yet been addressed and have now become chronic and because you have a negative attitude. Again, for this class you don’t need to know this. I just want to make this real for you by giving you examples. 



The Value of High-Quality Research

“ High-quality research is characterized by many different attributes, many of which 
tend to be related to one another and also tend to overlap.” 

“High-quality” research: 
• is based on the work of others, 
• can be replicated, 
• is generalizable to other settings, 
• is based on some logical rationale and tied to theory, 
• is doable, 
• generates new questions or is cyclical in nature, 
• is incremental, and 
• is an apolitical activity that should be undertaken for the betterment of society.”

© Haavik Research 2021
Salkind, 2006, p.3
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What I want you to take away from this class is the value and role of science and research. As Salkind puts it, “ High-quality research is characterized by many different attributes, many of which tend to be related to one another and also tend to overlap.” And high-quality here is important, because scientists are not perfect, and they can make mistakes too. But “High-quality research: • is based on the work of others, • can be replicated, • is generalizable to other settings, • is based on some logical rationale and tied to theory, • is doable, • generates new questions or is cyclical in nature, • is incremental, meaning it grows bit by bit, puzzle piece by puzzle piece and • is an apolitical activity that should be undertaken for the betterment of society.”Before we go any further, lets just pause so you can test yourself and make sure you are picking up on the key points about what science and research is.



What is 
Research

• It is both a way of thinking (asking critical questions)
• And a systematic approach to answering those 

questions (scientific research methodology)
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So Science and Research It is both a way of thinking by asking the critical questions. Wondering how or why things work, or whether we can do things better.And Science and research is also a systematic approach or method to answering those questions (scientific research methodology)So science is both a way of thinking and a method to answer such critical questions. 



The Scientific Method

• Research question/problem
• Systematically observing events
• Forming a hypothesis about the relationship between events
• Collection of new observations to test the hypothesis
• Using such evidence to formulate and support a theory
• Testing that theory
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Now the scientific method is in a nutshell a way to gather facts that will lead to either a validation of a theory or the gathering of facts might show the theory is wrong. Like the structural pathology model of pain. So many studies showed us that theory was wrong, so eventually, we now have a new theory or model to explain pain. Pain is now thought of as danger warning system of the brain, far more than a structural pathology system. And this is how science helps us progress our theories. 



Benefits of Research
“In gaining the skills of research a person 
enhances their ability to:
• think critically, 
• formulate questions, 
• identify sources of existing data, 
• systematically identify and record new data, 
• analyse data and 
• formulate new theories and ideas. 

In chiropractic these skills will be the vehicle for 
learning within your profession and will enhance 
your analytical and diagnostic ability and problem 
solving in work.”

Haavik Holt & Murphy 2019 Research Handbook, p.4

Observation

Formulate 
theory and 
question

InvestigateAssess 
outcomes

Re-assess 
theory, 

formulate 
new theories
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So science and philosophy go hand in hand. Often theorys or models are formulated by philosophical thinkers.These theories can then be put to the test, using the scientific method, and investigated. And by assessing the outcomes we can then re-assess the theories and models, and again observe the world with this new understanding that leads to the formulation of new questions that can again be investigated with the scientific method, and so on and so on. This way, “In gaining the skills of research a person enhances their ability to:think critically, formulate questions, identify sources of existing data/knowledge, systematically identify and record new data, analyse data and Evaluate theories and formulate new theories and ideas.  In chiropractic these skills will be the vehicle for learning within your profession and will enhance your analytical and diagnostic ability and problem solving in practice.”You literally cannot go wrong with learning research skills, and they will help you to explain to patients why their spines are so important, how an adjustment works, what is happening in the brain and body when we adjust subluxations, what subluxations are, who response best and what interventions provide the patient with the best chances of health improvement. 



The Philosophy of Science
• Philosophy of science deals with philosophical and foundational problems that arise 

within science, such as
• What is the aim (or aims) of science 
• What is its method (or methods)? 
• What is science, and how does it differ from non-science and pseudo-science?
• What is a scientific theory and how do scientific theories relate to (and thus represent) 

the world? 
• How do theoretical concepts get their meaning and how are they related to 

observation? 
• What is the structure and content of concepts such as causation, explanation, 

confirmation, theory, experiment, model, reduction, and probability? 
• What rules, if any, govern theory-change in science? 
• What is the function of experiment? 

Psillos & Curd, 2008.© Haavik Research 2021
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And even science is based on a philosophy, called the philosophy of science. So the Philosophy of science deals with philosophical and foundational problems that arise within science itself, such asWhat is the aim (or aims) of science What is its method (or methods)? What is science, and how does it differ from non-science and pseudo-science?What is a scientific theory and how do scientific theories relate to (and thus represent) the world? How do theoretical concepts get their meaning and how are they related to observation? What is the structure and content of concepts such as causation, explanation, confirmation, theory, experiment, model, reduction, and probability? What rules, if any, govern theory-change in science? What is the function of experiment? 



The Philosophy of Science
One area of philosophy that overlaps considerably with philosophy of science is 
epistemology.

Epistemology is a branch of philosophy that inquires into knowledge and its 
justification, looking at questions such as: 
• what is knowledge as opposed to mere belief?
• can we be sure that we have any knowledge?
• what things do we in fact know?

The traditional view in epistemology has been that knowledge can only be claimed 
when we have an adequate justification for our beliefs, in other words, knowledge is 
‘justified true belief’.

If we accept the idea that science really does give us some sort of knowledge then we 
must examine what scientific theories tell us about how the world is, and decide 
what is the scope of scientific knowledge.

© Haavik Research 2021
Ladyman, 2002
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One area of philosophy that overlaps considerably with philosophy of science is epistemology.Epistemology is a branch of philosophy that inquires into knowledge and its justification, looking at questions such as: what is knowledge as opposed to mere belief?can we be sure that we have any knowledge?what things do we in fact know?This can get very philosophical The traditional view in epistemology has been that knowledge can only be claimed when we have an adequate justification for our beliefs, in other words, knowledge is ‘justified true belief’.If we accept the idea that science really does give us some sort of knowledge then we must examine what scientific theories tell us about how the world is, and decide what is the scope of scientific knowledge.Naturally, by being a scientists myself, and having dedicated my working life to conducting scientific research, I do believe in the scientirfic method, that it does provide us with justified true belief, so it provides us with knowledge, and that together with philosophy, by testing our philosophical theories, we will obtain more knowledge that will be to the greater good for all living beings 



Science vs Pseudoscience

Pseudoscience
• tries to appropriate the 

prestige of genuine science 
• do not meet accepted 

standards of practice, peer-
review, or verification of 
legitimate science

• lack of openness to evaluation 
by other experts

© Haavik Research 2021

Science
• Science reliably, repeatedly, 

and rigorously tests 
hypotheses to discover truth

• Open to peer-review
• Can be replicated

(Beyerstien, 1995)
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While im on this topic, I do want to briefly look at the difference between Science and pseudoscience. Chiropractors have often been accused of being pseudoscience. When I first heard that I actually had to look it up. I didn’t know back them what it meant. Since then I have studied quite a bit of both science and philosophy, including the philosophy of science, so now I know a lot more about it. Anyway, Science is a way of thinking and a systematic method to reliably, repeatedly, and rigorously tests hypotheses to discover truthOpen to peer-reviewCan be replicatedSo these are the three key hallmarks of science.Pseudoscience on the other hand, tries to appear like science,tries to appropriate the prestige of genuine science But do not meet accepted standards of practice, usually undergo no peer-review whatsoever, and therefore have no forms of verification of legitimate scienceSo pseudoscience completely lacks the openness to evaluation by other experts. So basically, pseudoscientists make up their own journals, that look like real journals, yet are completely fake, and publish their own shit, even falsified data, in these fake journals to try to make it appear like actual science, to try to convince the world their beliefs and theorys are real. At the end of the day, its not more than a glorified facebook post. A belief. A theory. But its not science. Because it has not gone through the rigours of scientific peer review and assessment. So again, as chiropractors you do need to know these fake journals exist. They are known as predatory journals. There are lists where you can find them. 



Predatory journals
• Predatory journals are ‘fake’ journals, because academia, like any other business 

can be exploited 
• These journals have created a lucrative academic publishing business model that 

involves charging publication fees to authors without any kind of peer review 
process.

• So they do not supply real editorial and publishing services that legitimate 
academic journals provide, whether open access or not. 

• The phenomenon of "open access predatory publishers" was first noticed by 
Jeffrey Beall and for many years he kept a list, known as Beall’s list of such 
predatory journals. 

• There are now other sites that list predatory journals as it’s so important to avoid 
these and instead access real peer review processes

• https://predatoryjournals.com/journals/

© Haavik Research 2021



Introduction to Scientific Thinking

Deductive vs Inductive reasoning

Deductive reasoning:

P1: All Frenchmen like red wine
P2: Pierre is a Frenchman
C:   Pierre likes red wine

Premises must be true 
for the conclusion to be true

© Haavik Research 2021 Okasha 2002, Ch2 Scientific Reasoning

Inductive reasoning:
O1: The first five eggs in the carton are rotten
O2: All the eggs have the same best-before date on them

C:   Therefore, the sixth egg will be rotten too

Observations based on the past do not guarantee the 
conclusions are true!
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OK so far we have looked at what science and research is and what it is not. Lets now take a closer look at scientific thinking. Remember science is both a way of thinking and a rigorous method of testing that thinking. So lets start with the scientific thinking, or reasoning. So as you will have noticed, scientists tell us many things about the way the world works that we would otherwise not have believed. For example, we are told we are made up of atoms and the way these atoms are composed make different materials, like  wood, or living tissue. If you actually stop and think about it, it’s a bit strange to think we are all made up of the same kinds of atoms, just put together in different ways. Usually, none of us have seen atoms, but we accept this is the case, because science tells us this is the case. Now scientists arrive that these theories or beliefs or knowledge, and remember knowledge is literally just ‘justified true belief’, well scientists arrive at that kind of justified true beliefs by a process of reasoning or inference. I highly recommend reading chapter two of Okasha’s 2002 book on this topic. Its really good, and explainis scientific reasoning very well, including the strengths and limitations of both inductive reasoning and deductive reasoning. Because there are two main ways in which you can reason or make inferences logically. One is called inductive reasoning and the other deductive reasoning. Lets start with deductive reasoning, these examples comes from Okasha’s book chapter. Deductive reasoning starts with two premises, such asP1: All Frenchmen like red wineP2: Pierre is a FrenchmanAnd then makes a conclusion,C:   Pierre likes red wineNow, very importantly, the Premises must be true for the conclusion to be trueInductive reasoning on the other hand, starts with observations, such asO1: The first five eggs in the carton are rottenO2: All the eggs have the same best-before date on themC:   Therefore, the sixth egg will be rotten tooSo this is a very different way of reasoning. It still makes logical sense, that the sixth egg will be rotten, but this kind of conclusion is not really guaranteed, like the conclusion of deductive reasoning, obviously, so long as the premises are true). In inductive reasoning, the conclusion is based on Observations. But past observations do not guarantee the conclusions are true!So in both these examples I wanted to show you that using either deductive or inductive reasoning you can end up with false conclusions, or you can end up with true conclusions, so it has to be done properly and well. 



Deductive Reasoning

• In scientific reasoning, its much safer to stick to deductive reasoning. 

• When we stick to deductive reasoning, so long as our premises are 
true, and we use logic appropriately, then our conclusions will also be 
true. 

• Chiropractic Major Premise: 

• There is a Universal Intelligence in all matter that continually gives to it all its 
properties and actions, thus maintaining it in existence.
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In scientific reasoning, its much safer to stick to deductive reasoning. When we stick to deductive reasoning, so long as our premises are true, and we use logic appropriately, then our conclusions will also be true. Central to the philosophy of chiropractic is the principle that life is intelligent. So consider the Major Premise of chiropractic philosophy which sates that: There is a Universal Intelligence in all matter that continually gives to it all its properties and actions, thus maintaining it in existence.DD Palmer went further than this and stated that all living beings contain Innate (or inborn) Intelligence and that this innate intelligence is responsible for the organisation, maintenance and healing of all living organisms.So This innate intelligence strives to maintain a state of health through adaptation mechanisms. Or at least that is the philosophical theory. So how do you test that scientifically? Well we will get to that. 



Inductive Reasoning

• With inductive reasoning, its perfectly possible to have true 
observations, or true inferences, yet still arrive at a false conclusion. 

• So much so, that some argue we should not call it scientific proof, but 
instead should call it ‘best current theory’. 

• Keep a healthy level of scepticism when it comes to inductively 
arrived at knowledge. 

• Some philosophers have gone so far as to argue that scientists should 
only use deductive inferences. 

• If we do this we can only ever prove theories wrong (we can never prove a 
theory to be true)
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With inductive reasoning, its perfectly possible to have true observations, or true inferences, yet still arrive at a false conclusion. For example, it could be perfectly true that the first five eggs in the caron were rotten, and it could be perfectly true that the sixth egg has the same due by date stamped on it, yet it is completely possible that the sixth egg is not rotten. Because there are many factors that influences how fast an egg goes off. So inductive reasoning, it is a bit trickier to trust the conclusions. Because no matter how much observations you make, no matter how many eggs you tested with the same due by date, it is still possible that the next one you test is rotten. Right?You would think that this means we cannot trust inductive reasoning. But think of how much you use inductive reasoning in your daily life. When you turn on your computer in the morning you trust it will not blow up in your face, right? Why? Because every morning when you turn on your computer in the past its not blown up. When you look out your window in the morning you expect to see the sun rise in the east and at night you expect it to set in the west, right? Why? That is what has happened every day for as long as humans has kept a record of this. But these things are still inductive reasoning. You trust that big metal plane will not fall out of the sky. You trust this because of inductive reasoning. We know people who have down syndrome have an extra chromosome. We know this because of inductive reasoning. Because every individual with Down syndrome that has ever been tested has 47 chormazomes instead of 46. But it is conceivable that one day there could be someone who has down syndrome, who does not have that extra chromosome, they just have not yet been discovered. Some go so far as to argue, that knowledge that has been arrived at using inductive reasoning should not call it scientific proof, but instead should call it ‘best current theory’. And there is some logic to this. We certainly should have a healthy level of scepticism to all scientific knowledge that has been arrived at through inductive reasoning, because there could be circumstances or populations, that have not yet been tested. Some philosophers, such as Karl Popper, have gone so far as to argue that scientists should only use deductive inferences. The problem with this approach is that by doing this we can only ever prove theories wrong, meaning we can never prove a theory to be true. So back to the egg example, if you found an egg that that was not rotten, you have proof your theory is wrong. Yet no matter how many eggs you test, you can never really claim that all eggs with the same use by date will be rotten, because it is arrived at with inductive reasoning. Anyway, I hope you get the idea of the difference between inductive and deductive reasoning. So just test yourself now to make sure you have picked up on the key concepts. 



Importance of referencing 
and Avoiding plagiarism

• The Statute of Anne, passed into law on 10 April 
1710, was the first Copyright Act in the world

• Development and growth of universities in the 
nineteenth century in Europe and the USA

• Citing and analyzing the works of published 
authors became a way for students to 
demonstrate their scholarly engagement, 
reasoning ability and knowledge
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Presenter
Presentation Notes
Referencing is not a new idea. It’s a fascinating history if you are every interested in reading about it. I have provided you with the reference to an e book, Colin Neville, called The Complete Guide to Referencing and Avoiding Plagiarism. It’s a McGraw-Hill Education publication from 2016 and covers a short version of the history of referencing which can be traced back to Roman jurists who ‘providedvery precise references to the earlier legal treatises they drew upon’ Just as a FYI, the invention of printing in the late fifteenth century made ideas more accessible and established the notion of an author. The growth of printingencouraged people to write and to make a living from their ideas. But this also obviously led to people being able to pretend other peoples ideas were their own, so authors became increasingly concernedthat others were stealing their work and passing it off as their own. The Statute of Anne, passed into law on 10 April 1710, was the first Copyright Act in the world; itestablished both copyright for the authors of books and other writings. Then if you consider the development and growth of universities in the nineteenth century in Europe and the USA this resulted in the mass examination of student knowledge by way of essays andexaminations. So this started the rigorous testing of knowledge and, as part of this, studentswere expected to cite the origins of ideas and offer their own detailed analysis and interpretationof these original sources. So Citing and analysing the works of published authors became a way for students todemonstrate their scholarly engagement, reasoning ability and knowledge. 



Referencing
• Referencing is a method used when writing to demonstrate to your readers that 

you have conducted a thorough and appropriate literature search on the topic. 
• Referencing is an acknowledgement that you have used the ideas and written 

material belonging to other authors in your own work.
• There are many styles that can be used for referencing, including ‘numbered’ and 

‘author-date’ styles.
• There are two parts to referencing; in-text citing, and the reference list. 
• Accurate referencing is a key component of good academic practices  as it shows 

that your writing is based on previous knowledge and is informed by appropriate 
academic studies

• Referencing enables anyone reading your work to follow up on the sources you 
have used, promoting transparency and enabling peer-review of your work. 

• If you do not acknowledge another person’s work or ideas, you could be accused 
of plagiarism.
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Presenter
Presentation Notes
So Referencing is a method used when you are writing-  to demonstrate to your readers that you have conducted a thorough and appropriate literature search on the topic. Referencing is an acknowledgement that you have used the ideas and written material belonging to other authors in your own work.There are many styles that can be used for referencing, including ‘numbered’ and ‘author-date’ styles.There are two parts to referencing, in-text citing, and the reference list. Accurate referencing is a key component of good academic practices  as it shows that your writing is based on previous knowledge and is informed by appropriate academic studies. Remember this is a key component of the scientific method, to read what others have written and done on the particular topic you are interested in. Referencing enables anyone reading your work to follow up on the sources you have used, promoting transparency and enabling peer-review of your work. So it is a vital step that differentiates your work as scientific and not pseudoscience. If you did not bother look up what others have done, it would not be science. And if you did not clearly reference your sources in this transparent way, again its not science, it would just be beliefs. If you do not acknowledge another person’s work or ideas, you could be accused of plagiarism.



Plagiarism

• “The word plagiarism is derived from Latin. ‘Plagiare means to kidnap.’
• Theft or misappropriation of intellectual property and the substantial 

unattributed textual copying of another’s work. 

• The theft or misappropriation of intellectual property includes the unauthorized 
use of ideas or unique methods obtained by a privileged communication, such as 
a grant or manuscript review. 

• Substantial unattributed textual copying of another’s work means the 
unattributed verbatim or nearly verbatim copying of sentences and paragraphs 
which materially mislead the ordinary reader regarding the contributions of the 
author.”

(Kumar et al 2014, p.194)
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Presentation Notes
According to Kumar et al 2014The word plagiarism is derived from Latin Plagiare means to kidnapThere is not one universally accepted definition of plagiarism. But these guys use the following definition of plagiarism.That it is the theft or misappropriation of intellectual property and the substantial unattributed textual copying of another persons work. It does not include authorship or credit disputes. The theft or misappropriation of intellectual property includes the unauthorized use of ideas or unique methods obtained by a privileged communication, such as a grant or manuscript review. This is something scientists do, review the work of others before their work gets published. Its not likely going to be a problem for you as a chiroparcotr or chiropractic student, but it is something chiropractic scientists need to be careful with. For you chiropractors its most important that you do not copy a Substantial amount of another persons work word for word. That is really easy these days, as you can find so much on the internet and just copy and paste stuff. But this is plagiarism. Its why you will see so many references in my slides, because as a scientists I am well trained in how to not plagarise. Instead, I acknowledge where I find the sources of materials I include. You still get my thoughts on the topic, but you also get access to follow up on anything I claim in these classes. You will also see that If I have copied something word for word from a text, like I have in this slide, I then included that copied text with quotation marks at the beginning and end, and the page number, along with the authors name and the year it was published is at the bottom of my slide. This means you can look up this article. The full reference is in the reference list so you can go find that article, and look up page 194 and find this exact paragraph, which should be identical word for word what these authors wrote. This is exactly what you should do, so you can avoid plagiarism.ANd plagiarism, really all boils down to writing about other peoples ideas or using other peoples words without acknowledging those other people. 



3 main forms of Plagiarism

1. Copying another person’s work, including the work of another student (with or 
without their consent), and claiming or pretending it is your own

2. Presenting arguments that use a blend of your own and a significant percentage 
of copied words of the original author without acknowledging the source

3. Paraphrasing another person’s work, but not giving due acknowledgement to 
the original writer or organization publishing the writing, including Internet sites

(Neville 2016 EBOOK: The Complete Guide to Referencing and Avoiding Plagiarism)
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Presentation Notes
According to Colin Neville’s 2016 EBOOK: The Complete Guide to Referencing and Avoiding Plagiarism there are 3 main forms of plagiarismCopying another person’s work, including the work of another student (with or without their consent), and claiming or pretending it is your ownPresenting arguments that use a blend of your own and a significant percentage of copied words of the original author without acknowledging the sourceParaphrasing another person’s work, but not giving due acknowledgement to the original writer or organization publishing the writing, including Internet sitesMany reasons that students end up plagiarising:1 They started too late on an assignment and ran out of time.2 They simply could not do the coursework otherwise.3 They did not think it was wrong.4 They have to succeed. They got higher marks this way.5 They did not need to learn that material, just pass the module.6 They could not keep up with the work.7 They wanted to see if they could get away with it.8 They felt the tutor did not care, so why should they.9 They thought paraphrasing would be disrespectful (Dennis 2005).The take home message is – try your very best to avoid plagiarism. You even need to be careful not to plagiarise yourself. Various journal editors get shitty if you use your own words in a second study. Anyway, lets take a closer look at two referencing styles, one that uses numbers and one that uses an author-date style. But first just test yourself on what we have just covered.



Vancouver 
Referencing Style

• Vancouver is a numbered style, 
where a number is allocated to a 
source in the order in which it is cited 
in the text

• If the same source is cited again later 
in your text you use the same 
number as the first time it was cited.

• The Vancouver style is commonly 
used in medical and scientific 
journals, often for the health 
sciences, with slight style variations 
between different journals
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Presentation Notes
Vancouver style follows the rules established by the International Committee of Medical Journal Editors. There is such a thing and these rules are known as the Uniform Requirements for Manuscripts Submitted to Biomedical journals.Vancouver is a numbered style, where a number is allocated to a source in the order in which it is cited in the text. If the same source is cited again later in your text you use the same number as the first time it was cited.The Vancouver style is commonly used in medical and scientific journals (e.g. by the National Library of Medicine and the American Medical Association) and for the health sciences journls, but each journal often has some slight style variations, for example, some superscript the numbers in text and some do not.  Each journal is different basically. 



Vancouver Referencing Style
University of York (2016). The Vancouver Style. 

https://subjectguides.york.ac.uk/ld.php?content_id=33345543
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Presentation Notes
In the references list for this class I have given you the link to the University of York about the The Vancouver Style. It gives you examples of how to reference journals and books and so on. There are many different ones like this out there. Each university seems to come up with their own guides. Anyway, its very simple and straight forward. https://subjectguides.york.ac.uk/ld.php?content_id=33345543It’s a great guide for Vancouver referencing and also discusses when to cite sources, for example Cite the source if you integrity@york.ac.uk Using this Guide This guide is intended to help you understand how to use source material effectively in this referencing style. It outlines the general features of the style, but it is important that you follow your department’s specific guidelines as there are some different interpretations and requirements that might be specifically required within your discipline. The guide has been compiled using ‘Citing medicine: the NLM style guide for authors, editors, and publishers, 2nd ed.’ Available at https://www.ncbi.nlm.nih.gov/books/NBK7276/. You will find more extensive examples of this style on the University website at www.york.ac.uk/integrity. Why Reference? Citing and referencing source material is a crucial aspect of academic writing. You will probably be aware that plagiarism (using someone else’s work as though it were your own) is a serious form of academic misconduct and it must be avoided at all costs. Referencing accurately and consistently is an important part of ensuring the distinction is clear between your words and the words and ideas of others in your assignments. In-text citation is included in the body of your text and is there to directly show the reader where an idea, piece of information, and/ or a quotation are from. The reader will then be able to match the source cited in the text to the full reference given in your works cited/ bibliography where full details of the publication are presented. Citing of source materials within your assignment is useful and beneficial to supporting your argument. However, be selective. Do not just use as many references as you can in a bid to impress the marker that you’ve read a massive amount. Your references should be relevant and integral to your argument, that is, you discuss or critique them in your writing. For example, if you:  Include data from your reading (eg tables, statistics, diagrams)  Describe or discuss a theory, model or practice from a particular writer  Want to add credibility to your argument by bringing in the ideas of another writer – for or against  Provide quotations or definitions in your essay;  Paraphrase or summarise information which is not common knowledge 

https://subjectguides.york.ac.uk/ld.php?content_id=33345543


Vancouver Referencing Style
in-text referencing

Historically, many different models 
have been proposed to explain what 
the chiropractic subluxation is (1-10). 
However, it was not possible to 
scientifically test many of the early 
theories (11) and many appeared to 
be written as a theoretical justification 
for chiropractic care. However, a 
recurring theme, right from the early 
descriptions of the chiropractic 
subluxation, was an involvement of 
the nervous system (12, 13). The last 
three decades have brought about 
some very significant and interesting 
changes in neuroscience technology, 
that has led to major breakthroughs 
and new insights in several key areas 
of neuroscience (14-20).

Historically, many different models 
have been proposed to explain what 
the chiropractic subluxation is.1-10

However, it was not possible to 
scientifically test many of the early 
theories11 and many appeared to be 
written as a theoretical justification 
for chiropractic care. However, a 
recurring theme, right from the early 
descriptions of the chiropractic 
subluxation, was an involvement of 
the nervous system.12, 13 The last three 
decades have brought about some 
very significant and interesting 
changes in neuroscience technology, 
that has led to major breakthroughs 
and new insights in several key areas 
of neuroscience.14-20
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Vancouver Referencing Style
end of text referencing

Presenter
Presentation Notes
Here you will notice the sources are listed in the order they appear in the text and match up with the number used in-text. You also have to be very careful you style all your sources identical to how your institution wants the references. This includes the use of italics and brackets and commas. Some can be real sticklers for accurate referencing. And each style is different. So make sure you get and follow the instructions given to you by your academic institution when handing in written work. 



Harvard Referencing Style

• The Harvard referencing style is 
another popular reference style 
that uses the author-date system 
for in-text citations. 

• The In-text citations consists 
mainly of the author’s last name 
and the year of publication (and 
page numbers if it is directly 
quoted) in round brackets placed 
within the text.
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Historically, many different models have been proposed to 
explain what the chiropractic subluxation is (Hart, 2016, 
Rosner, 2016, Nelson, 1997, Stephenson, 1927, 1992, 
Association of Chiropractic Colleges, 1996, Lantz, 1989, 
Gatterman and Hansen, 1994, Leach, 2004, Palmer, 1910). 
However, it was not possible to scientifically test many of the 
early theories (Owens, 2002) and many appeared to be written 
as a theoretical justification for chiropractic care. However, a 
recurring theme, right from the early descriptions of the 
chiropractic subluxation, was an involvement of the nervous 
system (Christopher Kent, 1996, Stephensen, 1927). The last 
three decades have brought about some very significant and 
interesting changes in neuroscience technology, that has led to 
major breakthroughs and new insights in several key areas of 
neuroscience (Chirumamilla et al., 2019, Hirbec et al., 2020, 
Sevick-Muraca et al., 2014, Morey et al., 2015, Calcia et al., 
2016, Yaribeygi et al., 2017, Bottaccioli et al., 2019).

Presenter
Presentation Notes
The Harvard referencing style is another popular reference style that uses the author-date system for in-text citations. them.So if we again look at that same paragraph we used before, now you can see the references are in red font here so you can clearly see The In-text citations consists mainly of the authors' last name and the year of publication (and page numbers if it is directly quoted) in round brackets placed within the text.



Harvard Referencing Style
end of text referencing
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Presenter
Presentation Notes
Here is an example of a Harvard end of text reference list you will notice the various sources are listed in alphabetical order and the year comes towards the end of the reference.You will notice the journal name is in italics, whereas for books it’s the title of the book that is in italicsSo these are two very common referencing styles. 



Summary and Take Home Messages
• Science & Research is a process through which new knowledge is discovered

• It is both a way of thinking (asking critical questions) and a systematic approach to answering those 
questions (scientific research methodology)

• The Philosophy of Science deals with philosophical and foundational problems that arise within science, 
such as answering what the aim of science is, and establishing what the scientific method is. 

• Science is a way of thinking and a systematic method to reliably, repeatedly, and rigorously test 
hypotheses to discover truth, is open to peer-review, and can be replicated

• Pseudoscience tries to appropriate the prestige of genuine science, but does not meet accepted 
standards of practice, does not undergo peer-review whatsoever, and completely lacks the openness to 
evaluation by other experts. 

• Inductive reasoning starts with observations from which conclusions are drawn

• Deductive reasoning starts with premises from which conclusions are drawn

• Referencing enables anyone reading your work to follow up on the sources you have used, promoting 
transparency and enabling peer-review of your work. 

• plagiarism is the theft or misappropriation of intellectual property and the substantial unattributed 
textual copying of another’s work. 
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Presentation Notes
To finish off this class here are some key take home messagesScience & Research is a process through which new knowledge is discoveredIt is both a way of thinking (asking critical questions) and a systematic approach to answering those questions (scientific research methodology)The Philosophy of Science deals with philosophical and foundational problems that arise within science, such as answering what the aim of science is, and establishing what the scientific method is. Science is a way of thinking and a systematic method to reliably, repeatedly, and rigorously tests hypotheses to discover truth, is open to peer-review, and can be replicatedPseudoscience tries to appropriate the prestige of genuine science, but does not meet accepted standards of practice, does not undergo peer-review whatsoever, and completely lacks the openness to evaluation by other experts. Inductive reasoning starts with observations from which conclusions are drawnDeductive reasoning starts with premises from which conclusions are drawnReferencing enables anyone reading your work to follow up on the sources you have used, promoting transparency and enabling peer-review of your work. plagiarism is the theft or misappropriation of intellectual property and the substantial unattributed textual copying of another’s work. 



Presenter
Presentation Notes
I hope you have enjoyed this class. Please keep going – there are many more classes available for you. And more courses are being developed on an ongoing basis. 



Presenter
Presentation Notes
And for those of you who are members of our online resource library at www.chiroshub.com (formerly www.therealitycheck.com) I also hope these classes will help you to get the most out of all of the resources available to you, so that together we can enlighten the world about the science of chiropractic and enable more people to get access to chiropractic care and so we may one day see a world of people expressing their optimal potential. I want to thank you for being part of this vision!



Presenter
Presentation Notes
We literally provide an entire library full of resources that you will need to effectively communicate the science of chiropractic to your current and potential practice members. These resources are also great for your CAs or Tecks to learn from - to help them answer questions from the public about the benefits of chiropractic care. They can save you a lot of training time!



Presenter
Presentation Notes
If you are not yet part of this large group of chiropractors who choose to practice in a patient-centred, evidence-informed way, who enlighten their practice members about the science of chiropractic as well as share their own clinical experience – please do join us at chiroshub.com and get access to well over 80 public whiteboard animations, grouped into relevant topics that you can use as waiting room videos in your office, embed them on your website, and email to your entire patient list one at a time. They are the best way to communicate the science of chiropractic in a public friendly manner. 



Presenter
Presentation Notes
Along with these there whiteboard animations there is a wealth of referenced social media content. We have resized images to use as screensavers, Facebook and Instagram and well as high resolution A4 sized and A3 poster sized images for you to print out.



Presenter
Presentation Notes
These social media digital assets, like many of the videos, are also available in up to 8 different languages with more on the way.
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Presentation Notes
And we have downloadable written research summaries on all these different topics - fully referenced of course.



Presenter
Presentation Notes
Please note that these research articles are only available for members to download and print. Many practices have also laminated them which is a great idea!



Presenter
Presentation Notes
And finally, my new book is coming out soon (or it may even already be published). If you wish to read it – please visit www.secretsofthespine.com. Thank you. Stay safe and don’t forget to help me enlighten the world about the science of chiropractic !!
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