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Questions to Stimulate Thinking

• How do dancers distinguish what is true and useful from what is 
wishful thinking, untrue, or even detrimental?

• How can a scientific approach to knowing be helpful to dancers 
and those who train and treat them?

• What special discipline is required to use an empirical approach to 
knowing?

• Will learning to use an empirical approach require me to give up 
other ways of knowing?

Science offers a rigorous and disciplined way of thinking and a systematic 
approach to answering questions, solving problems, and learning how our 
world works (Portney & Watkins, 2009; Thomas et al., 2011). In this chap-
ter we consider the ways that thinking like a scientist is different from the 
ways we think while engaged in other life activities. Learning to think like a 
scientist requires discipline, just as learning to move like a dancer requires 
discipline. Knowing the basic steps of a dance genre lays the foundation for 
a well-choreographed performance. Similarly, knowing the basic steps for 
conducting a rigorous scientific investigation lays the foundation for a well-
executed study that can enhance knowledge about the phenomenon under 
study. Of course, how the steps are performed is what creates the magic in 
dance and research. Learning to think like a scientist will not compromise 
and in fact may improve your ability to think creatively. All ways of thinking 
and knowing are useful in the right context. Good scientists have to think 
creatively, just as good choreographers do.
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 The ways we think are like a box of tools with each tool well suited to a 
particular task. We use hammers to pound nails, drills to make holes, and 
wrenches or spanners to tighten or loosen nuts and bolts. Having a diverse 
set of tools in our toolbox allows us to manage a variety of challenges. Being 
able to think in different ways has similar benefits. Here we look at some of 
the ways we think about the world, make decisions, and solve problems in 
everyday life, and then we consider the way scientists work.

Everyday Ways of Knowing

Although most of us rarely give it much thought, we have a variety of ways of 
knowing what is true and useful in our lives. We use different criteria when 
we are engaged in different activities. We use everyday ways of knowing in 
our daily lives because they work for much of what we need to know and do. 
Which of these ways of knowing do you use for the decisions you make and 
the actions you take in your daily life?

Tradition

One common way of knowing is tradition. We believe what we believe and 
do what we do because “that is the way it has always been done” (Portney & 
Watkins, 2009). Tradition has the advantage of creating common expecta-
tions among those with whom we share a personal or professional commu-
nity. Tradition lets us know what to expect from each other and it provides 
guidance on how to behave. A disadvantage of being guided by tradition is 
that unless we have tested a tradition for its authenticity and functionality, 
we may be making assumptions and following implicit guidelines that are 
only partially true or not true at all. Another disadvantage is that tradition, 
once established, is hard to change (as any dancer who has studied a classical 
dance form with a well-seasoned teacher knows). While testing the utility 
of every tradition that guides us would be incapacitating, testing a tradi-
tion that has important and enduring implications for dancers may be worth 
some additional effort.

Authority

Another way of knowing is to rely on authority. We listen to “experts” and 
adjust what we believe and do based on how experts tell us the world works. 
With the dramatic expansion of access to information made possible by the 
internet and the sheer complexity of the world in which we live, reliance on 
authority makes it possible to function in society. If an authority (an individ-
ual, an organization, or the designer of an algorithm) is highly experienced 
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and known for impartiality, what we learn from the authority can allow us to 
operate effectively and avoid having to spend all our time sorting out what is 
true and useful for ourselves.
 However, most authorities have some degree of built-in bias, intended 
or not. If we are unaware of inherent biases, we run the risk of incorporat-
ing those biases into our own belief systems and our patterns of interacting 
with the world. In addition, the internet’s propensity to disseminate false as 
well as truthful information complicates relying solely on authority to guide 
our actions. Even when we are inclined to believe and do what an author-
ity figure is telling us, questioning the validity of the advice is the prudent 
choice, especially when it may have a lasting impact on others. Science of-
fers a thoughtful, responsible, and functional means of testing assumptions 
promoted by authorities.

Intuition

A third way of knowing is intuition. Sometimes we just seem to know what 
is true or what needs to be done, without explanation. Dancers could not 
improvise or execute a new movement phrase that was demonstrated im-
precisely by a choreographer without relying on intuition. Whether you be-
lieve that intuition has magical roots or that it results from our complex 
and intensive interactions with the world, it is important to appreciate its 
utility. Intuition is especially useful when we are surprised by an opportunity 
and an immediate reaction is required. Although intuition is useful in many 
contexts, like tradition and authority, it will reflect our own experience, tacit 
knowledge, and biases. When an immediate reaction is needed, intuition 
may be the tool of choice. When we have more time to consider a belief or 
action that we want to recommend to others, it is useful to test the veracity 
and relevance of our intuitions. We are not giving up on the use of intuition; 
we are just verifying the appropriateness of what intuition has taught us for 
the context in which we are applying it.

Trial and Error

A fourth way of knowing is by trial and error. If you have what seems like a 
good idea, try it and see how it works. If the idea is truly FINER (Feasible, 
Interesting, Novel, Ethical, Relevant) (Hulley et al., 2013) and effective, put it 
to use. However, for trial and error to be useful, we have to remain open to 
the possibility that what may initially seem like a good idea may turn out to 
work differently than expected when we actually try it. We have to be willing 
to test our beliefs and ready to learn from that experience.



Ways of Knowing   ·   19

 A limitation of the trial-and-error approach is the time it would take to 
test every good idea we may have. Although we do not want to ignore what 
might turn out to be a useful idea, it may be more efficient to focus our ef-
forts on the ideas that are most likely to be useful. Of course, deciding in 
advance what may turn out to be useful is no mean feat. Kuhn (1970) pointed 
out that some of the ideas that have led to the creation of new knowledge 
were initially rejected by experienced scientists who were deeply invested in 
traditional ways of viewing their field of study. Kuhn labeled these new ways 
of conceptualizing what we know as “paradigm shifts.” Ironically perhaps, 
knowing when to try a new idea that is not consistent with current scientific 
tradition may itself require the judicious use of intuition.

Logical Reasoning and Emotion

Two other ways of knowing, logical reasoning and emotion, might be con-
sidered incompatible at first. Logical reasoning involves using logic to think 
through the way some part of the world should work based on what we al-
ready know (see discussion of inductive and deductive reasoning in Chapter 
3). Of course, even well-informed reasoning is limited by the extent of what 
we know. It is possible that some of the assumptions on which our reasoning 
is based would turn out to be untrue or only partially true if we could take 
time to test them.
 Emotion, in contrast, involves reacting to a situation based on how we feel 
about it, sometimes independent of what reasoning is telling us to do! We 
might even suspect our reactions are misguided but choose to act anyway 
because we feel that is how the world should work. Using reason and emo-
tion to guide the choices we make both have their place in our collection of 
thinking tools. For example, scientists who want their work to be relevant 
to dancers may need to allow emotion to help them choose which problems 
to address and which intervention to develop and test. But scientists also 
need to develop the discipline to hold emotion in check while collecting and 
evaluating data that will help them answer their research question.
 Most of us rely on these thinking tools to manage our everyday lives (see 
Figure 2.1). You can probably imagine other ways of knowing that extend or 
complement these approaches. If you, or someone you know, uses them to 
make decisions and determine actions, it is likely because the strategies work 
well enough for everyday decision-making. However, a more systematic ap-
proach to observing, evaluating, drawing conclusions, and offering advice is 
called for when our decisions will have an important and lasting influence 
on others (dancers, teachers, trainers, health care practitioners). How do we 
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Figure 2.1. Everyday Ways of Knowing.

decide what is true and useful when the actions that follow may have a last-
ing effect on the dancers we teach, train, or treat? 

Scientific Approach to Knowing

The scientific approach is a systematic way of learning how the world works. 
It allows us to confirm, refine, or revise what we think we know, and it allows 
us to communicate what we learn to others. Science makes use of many of 
the ways of knowing described earlier but it does so in a disciplined manner. 
It is more involved than other ways of knowing, so it may not be our first 
choice when we have a decision to make or an action to take in our daily 
lives. However, there are circumstances where the scientific approach is es-
pecially useful. We offer an overview of the scientific approach to inquiry, 
look at the assumptions on which it is based, and consider the discipline 
required to apply it.
 The scientific enterprise operates when scientists employ various methods 
to achieve their research goals. Those methods are based on fundamental as-
sumptions about the nature of knowledge (epistemology) and the nature of 
being or reality (ontology), and their associated values, beliefs, and overarch-
ing worldview. These philosophical and theoretical parameters constitute a 
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paradigm of inquiry (Kuhn, 1970) and guide scientific thinking and research. 
Paradigms of inquiry have evolved over time with innovations in science and 
technology.
 The rise of scientific thinking has its roots in the philosophers of the sev-
enteenth, nineteenth, and early twentieth centuries. The most influential 
group of scientifically trained philosophers was known as the Vienna Circle. 
Their deliberations laid the foundation for empiricism and the systematic 
observation of phenomena that informs the currently dominant positivistic 
paradigm of inquiry. It embraces a worldview that has led to a sophisticated 
framework for investigating phenomena through a rigorous process known 
as the scientific method, which is highly prominent in the physical sciences.
 As scientists across disciplines develop their approach to understanding 
the world, new paradigms emerge for understanding the human condition 
in context. Some of these paradigms focus on human experience from a 
holistic perspective. In this textbook we embrace all empirical approaches 
to research, recognizing that some research questions are better suited to 
one approach over another or better addressed from a combination of ap-
proaches. The research question drives the approach, and the dance sciences 
benefit from the diversity of methods available.
 We begin with an explanation of the scientific approach to research, 
which is informed by the scientific method and, with some modifications, 
can address research across paradigms. Debate continues about whether 
worldviews and values from different paradigms can be blended or can co-
exist, and new beliefs are formulated as philosophies of science evolve (see 
Morgan, 2014). In Figure 2.2 we describe six steps that synthesize similar lists 
offered by researchers in a variety of disciplines (Berg & Latin, 2008; Kazdin, 
2011; Payton, 1994; Cortney & Watkins, 2009; Sidman, 1960; Thomas et al., 
2011). We have adapted our list in an effort to incorporate the diversity of 
approaches represented in the dance sciences. 
 Virtually all research begins by identifying and refining a question that a 
researcher wants to answer. Some research questions address a problem or 
deficiency, some focus on seizing an opportunity to improve an aspect in the 
world, and some simply feed a curiosity: “I wonder what would happen if . . .” 
We suggest focusing on a single, answerable question to provide a clear, spe-
cific objective for your first study, even if the steps or components required 
to answer the main question are elaborated as sub-questions. Studies with 
too diffuse a focus often end up answering no question definitively. It may 
be particularly important for new researchers to focus on a single question 
that is ready to be answered. Other interesting ideas can be saved for future 
research.


