Chapter 5: The Nature of Inquiry
By Dr. Scott Greenberger
Introduction
“Every existence is an event. This fact is nothing at which to repine and nothing to gloat over. It is
something to be noted and used” (Dewey, 1925/1981).
Discovery is an activity that intersects both ordinary and scientific inquiry. Ordinary inquiry is
the exploration, discovery, and understanding that occurs in everyday life, but inquiry is so common that
it is often overlooked. Reading a newspaper, for example, to learn about a current event is a form of
ordinary inquiry. Science, in contrast, utilizes systematic observation and experiment to discover nature.
Unfortunately, modern science, with its complexity, specialization, and formality, can often seem
unfamiliar, or even inaccessible. To learn science effectively, one need merely start with the familiar—
discovery. This is the entry point to appreciating ordinary inquiry and making science more accessible.
Comparing Ordinary and Scientific Inquiry
Asking Questions and Discovery
Why do people ask questions? The answer lies in the desire to know something in more detail, or
to reconcile experience with new information. What, then, is it to know? This requires much more
explanation. In philosophy and science, the study of knowledge refers to how people go about obtaining
facts, and how people justify their belief in such facts. For example, think about the image of an apple on
a table (Thayer, 1990). When asked to describe these objects, a person might simply state “there is an
apple on a table.” There would be no apparent reason to ask questions. This is one difference between
ordinary and scientific inquiry. Science would require a more complete explanation.
Words, such as apple, are products of language. Through language, meaning is assigned to
objects. An apple, for example, can be understood as something that is relatively round, has color, such as
red or green, and is a kind of fruit that a person can eat. Stating “there is an apple on a table” is evidence
of a larger system of cultural and linguistic knowledge. Inquiry though requires an impetus. As Dewey
(1938/1986) and Thayer (1990) suggested, inquiry starts with focused attention. A beam of light entering
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the room might focus the observer's attention on the objects. The sound of an apple hitting a wooden floor
might do the same. In each of these cases, there would be a reason to ask the question, “What is that?”
This experience of coming to know may change or prompt further inquiry if, for example, the beam of
light makes the object on the table appear to be a different color, for example, orange. A person might
then ask, “Is it an apple or an orange?” In this case, the observer would need to inquire further, maybe by
touching or tasting the object (Thayer, 1990). The observer in these cases would have refocused attention,
a cursory level of understanding of what was observed, and the need for intervention to clarify such
understanding. This is the basic framework of scientific inquiry.
The previous example illustrates in a simple way how people inquire and come to know things in
everyday life. There was no apparent harm in wrongfully identifying the apple as an orange, but in social
science, what is determined to be knowledge may influence such decisions as social policy, safety of
pharmaceuticals, or appropriate therapy provided to a person with a severe psychological disorder. In
each of these instances, ordinary inquiry would not be reliable and systematic enough to support such
decisions. This is one purpose of scientific inquiry, to provide valid and reliable knowledge for decision
making.
Science is an outgrowth of inquiry, but there are many differences between ordinary inquiry and
science (Dewey, 1938/1986; Garrison, 1996; Haack, 2010; King, Keohave, & Verba, 1994). In ordinary
inquiry, inquiring ends when no additional information is needed. Once obtained, the observer may not be
motivated to inquire further. More importantly, in ordinary inquiry, people typically do not have the tools,
training, or experience to measure abstract constructs accurately, such as motivation or stress, or the
impetus to use an exhaustively detailed description to explain a natural situation. Scientific inquiry, in
comparison with other forms of inquiry, has proven indispensable in obtaining reliable information on
various levels of analysis.
Levels of Analysis
The three general levels of describing are global, contextual, and situational (Vallerand, 1997).
The more information given about a setting the closer a description is to providing contextual features. If
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a description provides information about actual events, with all of the vibrancy of human experience, the
description would be one of a particular situation. Understanding the context and situation are crucial to
inquiry, as they provide the boundaries, meaning, and grounding to what a person observes, and they help
in categorizing local evidence. These details take one beyond simple descriptions. In contrast, the global
level offers a panoramic view unlike either a context or a situation.
At the global level of analysis, an observer might analyze phenomena using general categories.
For example, a researcher analyzing traffic patterns might be interested in the gender of the drivers, age,
speed of driving, and total number of drivers on a stretch of highway; but the researcher might also be
interested in strictly abstract concepts, such as the stress of drivers (affective state), the type and amount
of experience of drivers on the highway (proficiency), or even the reasons individual drivers drive on a
given stretch of highway (motivation). At the global level, in comparing the average frequency of these
categories, the researcher would have additional details to predict future events or ways to make the
driving experience more manageable. As shown in this traffic-pattern example, inquiry involves the
description of different types of data.
Types of Data
There are two types of data used in describing: numbers and qualities. Numbers can be used to
explain phenomena and can be converted into words to describe qualities. As in a numeric rating system,
a number 5 could indicate a person strongly agrees with a question. In this case, the number would
represent an expressed quality, an agreement. In the traffic-pattern example, numbers were used to
describe distance, frequency, and speed. By using numbers, the researcher might want to identify the
distance between one location and another, frequency of highways or local roads, total number of drivers
on a highway during a trip, the speed while driving, and travel time. In each of these cases, there is a
relationship between a quality and a number.
Qualities can be experienced emotionally, expressed in words, and converted to numbers for
analysis. Describing felt qualities is expressing in words the subjective experience of a person. For
example, a person might express generalized feelings of optimism, in which words like cheerful,
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confident, and hopeful are used to describe the emotion. In using words to describe an event, the objects
of the event become more than just felt. For example, “it is quite possible to enjoy flowers in their colored
form and delicate fragrance without knowing anything about plants theoretically” (Dewey, 1934/1987, p.
10). Upon reflection, these qualities become expressed as objectively related to other objects. Color and
fragrance become interwoven with the ideas of air, soil, water, and sunlight that produced them (Dewey,
1934/1987). Discovery of this tension between the immediate apprehension and the interconnected
awareness marks out some of the traits of inquiry into qualities (Dewey, 1934/1987).
Scientific Reasoning
“The question whether inductive inferences are justified, or under what conditions, is known as the
problem of induction” (Popper, 1959; 2005, p. 4).
Now that the underpinnings have been provided, the next task is to explore the reasoning that
makes scientific inquiry coherent. To do this requires a better understanding of the observer. What are the
cognitive and behavioral traits of a social science researcher? Which necessary components precede the
activity of inquiring scientifically? The following will provide some explanation of this process.
Reflecting on Heuristics
Heuristic approaches to thinking involve using rules of thumb to arrive at conclusions. Such rules
of thumb are not irrational responses, as they are based upon experience, but rather, they are cognitive
shortcuts that reduce the cognitive load necessary to come to conclusions (Chen, Duckworth, & Chaiken,
1999). Unfortunately, conclusions based upon these shortcuts can sometimes be inaccurate. In scientific
inquiry, checking and correcting during observation and experiment are necessary to produce credible
results. In science, making a correct inference requires carefully using inductive, deductive, and abductive
reasoning.
Inductive, Deductive, and Abductive Reasoning
As implied by heuristics, mental acts follow a pattern. As Minnameier (2010) stated, the
scaffolding of this pattern can be understood as the binding of ideas through observation to form
judgments. Suppose a person lights a candle. After an hour, the same person observes the candle
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flickering, and then the flame ceases. One judgment might be that the melting wax extinguished the
flame. This is a simple case of binding ideas through observation to form a judgment. This, however, does
not preclude other reasons for the flame going out (a gust of wind or a defective wick), but it does offer a
glimpse into a normal pattern of reasoning. In this same pattern, researchers use inductive and deductive
reasoning to form propositions.
As Dewey (1938/1986) stated, the activities of inductive and deductive reasoning are cyclical;
they are two sides of the same process of discovery. Inductive reasoning involves putting forth
propositions, or claims, based upon exemplars found in experience. This occurred in concluding that the
flame ceased due to melting wax. Deductive reasoning, in contrast, involves eliminating alternative
explanation for the same phenomenon, such as the idea of wind as a factor in the flame ceasing.
Deductive reasoning subtracts items no longer relevant because of new information, such as if it were
discovered that the windows were closed. Induction then is the binding of ideas through observation to
form conclusions, while deduction is the introduction of new evidence through observation to eliminate
possible conclusions. This ebb and flow of reasoning, from induction to deduction and back, allows
scientists to arrive at warranted assertions, inferences rigorously confirmed and, therefore, grounded
through experience, in the back and forth of idea making and deduction (Dewey, 1938/1986). This
reasoning does not, however, account for surprising results or provide reasons to pursue alternative
explanations for such results.
Creative intuition is an indispensable but often overlooked component of reasoning in science
(Policastro, 1995; Popper, 1959/2005). Contrary to putting forth probable inferences (induction) or
eliminating unlikely conclusions (deduction), abductive reasoning refers to a kind of strategic guessing
(McKaughan, 2008). In some cases, this kind of reasoning provides the motivation to pursue an inference
that may seem improbable. In the candle example, a defective wick might have been excluded from
explanation after close inspection reveals that the wick remains, but this would not absolutely exclude this
conclusion as a possible direction for inquiry. In research, one must determine which paths seem worthy
for exploration, at least worthy enough to expend considerable time, effort, or monetary resources. As
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McKaughan (2008) explained, “abductions yield recommendations about what courses of action to pursue
given our values and given the information and resources at our disposal,” referred to as pursuit-worthy
endeavors (p. 454).
Developing Hypotheses
Both hypotheses and propositions are predictions, but there is a difference between the two within
scientific inquiry. A proposition is a conceptual prediction expressed in words, while a hypothesis is an
expanded proposition that includes the criterion of testability. Proposing an idea on logical grounds does
not mean it exists, let alone that it can be tested. If a person proposes that all swans are white, this person
would be making a categorical claim (Dewey, 1938/1986; Popper, 1959/2005). The person would not be
making a claim about kinds of swans, or a singular swan, only an abstract claim that every creature
categorized as a swan is white. Assume a person inspected 100 swans. If all swans were known to be
white, the person would ordinarily expect to find that all 100 swans in the sample were white. The
evidence in this sample is 100 white swans, but how exhaustive does the evidence have to be? Suppose
another sample of 100 swans contained at least one that was black. As Popper (1959/2005) stated, “no
matter how many instances of white swans we may have observed, this does not justify the conclusion
that all swans are white” (p. 4). This is the purpose of testing a hypothesis, not to prove conclusively that
all swans are white, but to provide a falsifiable backdrop to inference. This requires testing the hypothesis
through experiment. To restate Popper's point, observing that all swans in the sample are white does not
mean that all swans everywhere are white. It simply means that all swans in the sample are white. The
phrase in the sample is the key to understanding how researchers use hypotheses in scientific inquiry. In
social science, a hypothesis refers to a prediction about a sample of people. How then are hypotheses
developed in social science?
A good hypothesis starts with a clear research question. The resulting hypothesis of a question
that is too broad might be difficult to answer. A hypothesis based on a question that is too narrow might
not be relevant enough to pursue for scientific purposes. A literature review, which involves analyzing
previous empirical studies on the topic in question, is an efficient way of determining the right questions
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to ask. The literature review will also provide exposure to types of hypotheses previously put forth on the
topic. Once questions are determined, then testable predictions can be formulated. However, not all
scientific inquiry requires a hypothesis, but understanding hypothesis development will be useful where it
applies, as well as helpful in contrast with scientific inquiry that does not make predictions.
Framework of Scientific Research
Creswell's (2014) research design framework will be used to explore the research process. This
framework was chosen for a few reasons. First, Creswell’s framework is a clear and accessible
introduction for beginning researchers. Second, the scope of Creswell’s text is comprehensive enough to
offer an overview of each of the major scientific methodologies. There are three components to
Creswell's (2014) framework, including research paradigms (positivist, post-positivist, constructivist,
transformative, and pragmatic), research methods (quantitative, qualitative, and mixed methods), and
specific research designs (nonexperimental: survey research, experimental, ethnographic,
phenomenological, case study, narrative, grounded theory, convergent, and sequential). Although
the terms quantitative and qualitative will be used early in this section, they will not be defined in detail
until much later. For now, it will be sufficient to think of quantitative research as referring to the use of
numbers to describe data, and qualitative research as referring to the use of words and qualities to
describe data.
Paradigms
Having a view of the world is to operate under a paradigm, a lens through which a person views
the world. For science, paradigms are the tacit rules under which researchers operate when taking certain
approaches in scientific inquiry. The word paradigm was given a specific meaning by Thomas Kuhn, a
philosopher of science. As Kuhn (1962/1996) conceived it, “the study of paradigms … is what mainly
prepares the student for membership in the particular scientific community with which he will later
practice” (p. 10). Such an acceptance allows the researcher to embrace the traditions within a specific
scientific approach, the beliefs that underlie the approach, and the practices that keep it coherent. In this
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way, philosophical worldviews or paradigms provide researchers with a means of formulating approaches
to scientific inquiry that are consistent with prior practices in the field.
Creswell (2014) outlined four paradigms that form the basis of current scientific inquiry, namely
post-positivist, constructivist, transformative, and pragmatic. With the exception of the pragmatic, these
research paradigms are roughly consistent with those put forth by other prominent researchers (Denzin &
Lincoln, 2000). In addition, positivism will be reviewed as a precursor to post-positivism. Positivist and
post-positivist paradigms view inquiry as the measurement of phenomena and discovery of facts, with
post-positivism adding the need for hypothesis testing. In contrast, constructivist and transformative
paradigms generally view inquiry as the exploration of individual differences, social construction of
meaning, and the means to empower individuals (transformative) to participate in discovery. Finally, the
pragmatic paradigm views inquiry as the employment of all practical means to obtain knowledge,
including the use of both quantitative and qualitative methods. While Creswell’s (2014) list of paradigms
is useful as a heuristic for understanding dominant perspectives in social science research, it is not
exhaustive or an entirely accurate depiction of every kind or combination of scientific approach. As
Shulman (1981) stated, “research methods are not merely different ways of achieving the same end. They
carry with them different ways of asking questions and often different commitments to educational and
social ideology” (p. 10).
Shulman’s insight underscores the value of understanding paradigms within scientific research.
Although most scientific studies will include a review of literature, a methods section, and an analysis of
data collected, decisions made about which studies to include in the review, how research questions are to
be presented (with a prediction or not), and how the data is to be analyzed depend in part on the paradigm
under which the researcher operates. For example, a researcher operating under a post-positivist paradigm
would use research questions to guide their study and make one or more predictions about likely research
outcomes, as well as seek to confirm their predictions. Conversely, a researcher operating under a
constructivist paradigm would also use research questions to guide their inquiry but would not make such
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predictions. In each of these cases, the decisions made by the researcher would be governed by the
conventions traditionally utilized within the respective paradigm.
Two terms relevant to discussing paradigms are epistemology and ontology. Although not named
as such earlier, epistemology is the study of knowledge, which outlines how researchers obtain facts and
justify their belief in such facts. Within social science, the term ontology refers to the study of being,
specifically how researchers define reality, to what degree personal perception and values are important to
inquiring about human existence (Quine, 1948). Because exploring a deep understanding of human
behavior and social interaction is a complex task, qualitative researchers often explicitly use these terms
to guide and explain their inquiry. As will become clear in this section, the epistemological and
ontological perspective of the researcher may determine the kind of method used and how that method is
employed. The following is a historical account of primary research paradigms.
Positivist
In the nineteenth century, Auguste Comte (Schmaus, 2008) coined the term positivism. This
paradigm supported the program of discovery of obtainable facts. Tacq (2011) explained that the term
positive meant something that is real, has use, and can be measured. In the social sciences, this implied
that facts were not encumbered significantly by context, that understanding the context of facts was not of
prime importance. As Schmaus (2008) stated, however, the sense of discovering the real world still
connoted a sense that researchers were the discoverers, and, because of this, research under positivism did
not completely abandon contextual considerations. For positivist researchers, context simply was not the
primary focus, or considered substantially relevant to obtaining knowledge about the world. Within social
science, positivism is no longer widely accepted as a valid approach to inquiry. There are many reasons
for this, but one important reason could be its neglect of context. Post-positivism and later paradigms all,
to some degree, consider context as an important, and, in some cases, necessary component to social
science research.
Post-Positivist

	
  

119	
  

Positivism was replaced by post-positivism. In this paradigm, although the goal is to discover
facts, such facts are deemed falsifiable, which introduces the need for exhaustively testing hypotheses. As
Onwuegbuzie, Johnson, and Collins (2009) stated, “they [post-positivists] assert that all observation is
inherently theory-laden and fallible and that all theory can be modified” (p. 121). Popper (1959/2005)
qualified the shift away from positivism by proposing that, to be considered scientific, a hypothesis must
be capable of being falsified, or subject to the process of falsification—hypothesis testing. In effect,
researchers operating under the post-positivist paradigm use hypotheses and require that they be tested in
the field. Quantitative researchers predominately operate under the post-positivist paradigm.
Constructivist
A constructivist conception of reality refers to the idea that reality is constructed through social
interaction and interaction with the environment. This social construction implies that there are multiple
accounts of reality, that reality is pluralistic (Onwuegbuzie et al., 2009). In terms of epistemology,
researchers operating under a constructivist paradigm view knowledge as socially constructed or socially
mediated, as convention, rather than factual in the sense of either positivist or post-positivist paradigms.
A researcher operating under this paradigm focuses on the unique qualities of individuals and socially
constructed experience. This shift from inquiring about facts to a focus on uniquely experienced realities
and how these experiences create unique or singular phenomena is not a trivial one. Within social science,
the shift is from seeing the world as theory-laden but real and measurable to seeing the world as
subjectively unique and socially mediated. In this view, unique experience cannot be glossed over or
referred to as kinds or categories. For a researcher operating under the constructivist paradigm, experience
frames and substantially alters the meaning of knowledge that is discovered. One implication of this is
that, under this paradigm, scientific knowledge obtained about human experience can only be similar but
not the same for any two or more people or cultures. The very idea of generalizing uniqueness, in this
view, is contradictory. To generalize the results from a scientific study to populations outside of the
sample, there is a requirement, among other things, to assume sufficient similarities between the two
populations. Under the constructivist paradigm, even if the age, gender, and other characteristics of the
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participants were kept the same in the two populations, the individual differences in one population would
make using the results in the other complicated, and in some cases not even viewed as possible.
Qualitative researchers typically operate under the constructivist paradigm.
Transformative
The transformative paradigm also is aligned well with qualitative research. This paradigm is a
combination of several perspectives that Denzin and Lincoln (2000) identify as including critical theory
and participatory approaches to inquiry. The overarching assumption in this perspective is the presumed
existence of human oppression, and the resulting need to alleviate such oppression. Creswell (2014)
explained that these perspectives necessarily link scientific inquiry with its historical and political roots
and serve as foundations for empowerment of people through the discovery of knowledge. The
transformative perspective focuses on identifying the constraints placed on people by race, gender, and
socioeconomic status in order to increase awareness of inherent oppression. As with the constructivist
paradigm, there is a focus on subjective concerns, but the primary difference is that this approach views
reality through the lens of power structures. A transformative scientific inquiry seeks to engage
individuals in the process of empowerment by lifting the constraints that limit human potential.
Discovery, in this view, is bracketed by the necessity to enfranchise individuals in the production of
socially situated meaning making. This perspective views human collaboration as a way to emancipate
socially oppressed people. An example of such meaning making is action research, which is generating
knowledge in the real-life setting for the purpose of improving practice (Creswell, 2014).
Pragmatic
The pragmatic paradigm centers on the pragmatic maxim that scientific inquiry is for practical
purposes (McKaughan, 2008). Pragmatic approaches to inquiry situate the inquirer in a natural setting,
and allow the employment of all practical means to obtain knowledge, including the analysis of both
quantitative and qualitative data. This approach acknowledges the tentative and tension-filled nature of
human existence. In the pragmatic approach, reality is viewed as experience dependent, and knowledge is
obtained within the context of inquiry. Dewey (1938/1986) defined this type of approach to inquiry as
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“the controlled or directed transformation of an indeterminate situation into one that is so determinate in
its constituent distinctions and relations as to convert the elements of the original situation into a unified
whole” (p. 109). As Onwuegbuzie et al. (2009) and Bryman (2006) have pointed out, pragmatism
typically is associated with mixed-methods inquiry.
Research Methodology
As earlier stated, a simple way of grasping the difference between quantitative and qualitative
research is to think of quantitative as using numbers and qualitative as using words to describe
phenomena. Viewed this way, a mixed-method approach would use both numbers and words. Although
not entirely accurate, this heuristic is a good starting point. Creswell (2014) and Wiersma (2000) provide
additional scaffolding to this heuristic in stating that method differences are based upon both the
philosophy of the researcher (paradigm) and the technique employed in data collection. As such,
differences in method of inquiry rest, in part, on beliefs about facts and whether such facts can be
separated from the values researchers hold (Wiersma, 2000). The fact-value distinction is another way of
using paradigms to characterize different types of research. In quantitative research, separating facts from
values is not only normal practice but is necessary to determine the validity of research. Conversely, in
qualitative research, facts are viewed as inseparable from both researcher and participant values. For
qualitative research, separating facts from personal values would be viewed as eliminating part of the
context of inquiry, not something a qualitative researcher would want to do. The credibility of qualitative
research rests in part on its value transparency.
Quantitative Research
There are two accessible ways to think about quantitative research. One could think about the
difference of describing data and inferring relationships from data. This approach compares descriptive
and inferential statistics. A person could also think about differences in ways of collecting data. This
approach compares practical techniques used to collect data. This chapter does not assume the reader has
had either basic or advanced statistics preparation. For this reason, the latter approach will be used in this
section, namely comparing techniques. Both experimental and nonexperimental techniques will be
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explored. Before discussing each, there is a need to define the framework of quantitative inquiry, which
includes the concepts of variables, measurement, and operational definitions.
In quantitative research, a variable is used to assign attributes that represent characteristics of
people, places, things, or ideas (Freedman, Pisani, & Purves, 2007). Attributes are assigned in that people,
for example, can have different kinds of characteristics, such as gender or age. Abstract concepts such as
having motivation or being passionate can also be variables. Within the research framework, there are two
primary ways of describing variables, as either independent or dependent. An independent variable
represents a cause or prediction of an outcome, and a dependent variable is considered the outcome or
effect. Take for example teacher-student interaction. Wiersma (2000) offered the case of teaching method
and student achievement in science. The teaching method is the independent variable, and the student
outcome is the dependent variable. The purpose of such a study would be to determine in what way, if
any, teaching method affects student academic outcomes. To do this, the researcher would need to be
clear on definitions assigned to the variables.
Operationally defining variables within the research context has two benefits. First, by making
clear the purpose of the study, characteristics of the variables being explored and how such variables are
to be measured, a researcher strengthens the validity of a study. Second, by providing operational
definitions, the results can be compared to studies with similar conditions, thus either providing additional
support or contrary evidence to previous research. Take teaching methods for example. Teaching methods
might include giving a lecture, moderating a group discussion, or conducting in-class practical activities.
Without clarity on the components that make up the phenomena of teaching methods, a researcher would
not be certain which part, if any, affected student achievement. Conversely, without defining student
achievement, for example a score of 90% or better out of 100 percent on a standardized test, the
researcher would not be able to establish an effect occurred. Participants also need to be defined. When a
researcher states students are sampled, a definition needs to be provided that makes clear what kind of
students are sampled, such as currently enrolled sophomore-level students who have completed 30 or
more college-level credits. Lastly, an operational definition needs to explain how the variables will be
	
  

123	
  

measured. In the case of students, a researcher might assess student achievement by analyzing multiplechoice test scores. For the teaching method variable, surveys might be used to determine the types of
teaching methods used, as well as to measure student perceived rating of each method.
Nonexperimental: Survey Research
Non-experimental designs use surveys to obtain data from sample participants. Surveys are
instruments that contain questions for participants to answer. Surveys can contain yes/no, numerical
rating, multiple-choice, or open-ended questions, and each of these responses, except for open-ended, are
scored numerically. Creswell (2014) stated survey research describes “trends, attitudes, or opinions of a
population by studying a sample of that population” (p. 155). When a survey is referred to as a scale, it
uses an exclusively numerical rating system. The most prevalent numerical rating system is the Likert
scale, which, typically, at minimum, would include 5 points, such as 1 to 5, with 1 meaning strongly
disagree and 5 meaning strongly agree (Edmondson, 2005; Wiersma, 2000). For surveys to be useful in
scientific research, they must be valid and reliable.
There are three forms of survey validity, including content, concurrent, and construct validity
(Creswell, 2014). Construct validity is the most prevalently used measure for survey validity (Creswell,
2014). To be considered content valid, a survey must measure what it claims to measure. Concurrent
validity refers to an instrument correlating with the results of an established survey, and construct validity
refers to whether the individual questions have been confirmed to measure specific constructs (cognitive
traits). Take the construct of passion for example. The passion scale was developed using exploratory and
confirmatory factor analysis to establish the factors underlying the passion construct and to create a tool
for detecting them (Vallerand et al., 2003). Factor analysis is used “to explore the possible underlying
structure in a set of interrelated variables without imposing any preconceived structure on the outcome”
(Child, 2006, p. 6). In establishing the construct validity, a survey is confirmed as being valid to measure
a specific construct, such as passion.
If a survey does not measure the same way each time, the results obtained would not be reliable.
A common measure of instrument reliability is the Cronbach’s alpha score (Peterson, 1994). The score
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eliminates the need to obtain multiple samples to establish reliability of a survey (Cronbach, 1951).
Cronbach's alpha determines the internal consistency of the survey on a scale of 0 to 1; the higher the
score the more reliable the survey. The conventionally accepted threshold is a score of .77 or higher
(Peterson, 1994). Keep in mind that doctoral students performing survey research typically use statistical
software packages, such as SPSS, to perform validity and reliability tests for surveys. In addition to
survey validity and reliability, the sampling design is integral to the validity of the results.
Sampling refers to selecting a sample of participants from a larger population. Although there are
many sampling designs, random, stratified, and convenience are three common approaches. These
sampling designs lie on a spectrum from random to nonrandom selection. For example, in the target
population of undergraduate students at a given university, a random sample would give all enrolled
undergraduate students at that university an equal chance of being part of the sample group. Suppose a
researcher was only interested in male sophomore students. This would be a stratified sample, selected by
gender and college level. A convenience sample would be needed if only a portion of the students had
publicly accessible e-mails. It would not be random or randomly stratified, but merely based upon
conveniently available participants. Lastly, there are many factors to consider in determining a sufficient
sample size. In effect, the larger the sample the more likely it will be representative of the larger
population. Response rate is one consideration. Not every person sent a survey will complete it. Fowler
(2009) offers a good discussion of conventional and formulaic means of determining an appropriate
sample size.
Experimental Research
Experimental research is the most reliable method for determining causal relationships, but as
Pearl (2001) explained, the idea of cause and effect were not central, or even desirable, components of
initial conceptions of quantitative research. Early statisticians such as Neyman, Pearson, and Fisher all
preferred to focus on correlation not on causation (Biau, Jolles, & Porcher, 2010; Pearl, 2001).
Correlation refers to the degree of relationship between two or more variables (Freedman et al., 2007;
Wiersma, 2000). Correlation does not imply that cause and effect exists between variables; it simply
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indicates a relationship exists between two or more variables. For example, a researcher might determine
that college-level (junior, senior, etc.) correlates with increases in academic GPA, the higher the collegelevel the higher the GPA. Now it would seem strange to say that being a junior versus being a sophomore
causes a higher GPA, but a person could suppose that maturity, study skills, and consistent preparation in
some way cause a higher GPA. To determine the cause of increased GPA, one might design an
experiment.
A simple experimental design entails comparing two randomly assigned groups within a sample
population. One rigorous version of this design is called a random controlled trial (Freedman et al., 2007).
A seminal, although imperfect, example of this technique is the Salk polio vaccine field trials of the 1950s
(Freedman et al., 2007). In a simple experimental design, one group is the control, which means this
group does not receive any stimulus, and one group is the intervention, which means this group receives a
testable stimulus. Within experimental research, the researcher endeavors to eliminate threats to validity,
or factors that might interfere with determining an observed change in the intervention group when
compared to the control group. Campbell's causal model (as cited in Shadish & Sullivan, 2012) essentially
rests on eliminating threats to validity within the framework of an experimental design. This model
strives to eliminate merely chance causes for an effect. As Shadish and Sullivan (2012) explained,
Campbell's formulation rests on two assumptions. The first is the establishment of internal validity, and
the second is the establishment of external validity. “Internal validity threats are experimental
procedures, treatments, or experiences of participants that threaten the researcher's ability to draw correct
inference” (Creswell, 2014, p. 174).
The second assumption, external validity, refers to how the observed change in the intervention
group could be relevant to the general population (Shadish & Sullivan, 2012). Generalizing the results is
known as external validity. As Cartwright (2004) stated, generalizing the results to different populations
is not an easy task, as it requires taking into account nearly perfect alignment of population
characteristics, including contextual and situational variables. For example, one threat to external validity
is selection bias (Wiersma, 2000). Selection bias refers to researchers using personal preference to select
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and assign participants to control and intervention groups. This introduction of human bias in assignment
decreases external validity. As such, there is a need to remedy this threat. One such solution is Rubin’s
(2004) causal model, which eliminates selection bias by using a mathematical process for assigning units
and inferring causes.
The experimental design presented in this chapter is simplistic in form. In designing more
advanced experiments, there are several items to consider. For example, if it is not possible or preferable
to assign participants to groups randomly, this would be considered a quasiexperimental design (Creswell,
2014). Other more advanced experimental designs might include observing a single subject over time, a
pre-posttest configuration, and multiple control and intervention groups with an arrayed pre-posttest
configuration. Creswell (2014) offers an accessible treatment of these more advanced experiments.
Qualitative Research
Qualitative research primarily entails the analysis of symbols to explain human experience and
interaction. The reason for this is that qualitative research focuses on individuals or groups of individuals,
and people use symbols to describe contexts and situations. The constructivist paradigm might be useful
here to explain the scope of qualitative research. If knowledge is constructed socially, and if knowledge
creation is about meaning making and is affected substantially by social interaction, then there is a need
for an expansive description to define the phenomena of inquiry. As Ponterotto (2006) explained, the term
thick description has come to define the way qualitative researchers acquire and explain knowledge about
social interaction. Only through observing the thoughts, feelings, and entire context of experience does
the qualitative researcher capture such a thick description of reality.
A thick description is used in qualitative research to obtain a holistic or extensively detailed
expression of a context or situation. Describing an apple on a table is a thin description. It is thin in that it
does not describe the observer's perspective, nor does it provide details about the physical objects, such as
the nuances of variation in color, shape, or texture. Exclaiming that there is an apple on a table does not
capture qualities such as why the observer was there, how those items came to be where they were
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observed, or where the room was located, such as in a specific house, in a specific geographic location. A
thick description would include all of these qualities.
There are a variety of ways qualitative researchers use a thick description to inquire about
phenomena. The main approaches include ethnography, phenomenology, case study, narrative, and
grounded theory.
Phenomenology
In phenomenological research, researchers inquire about the unique thoughts, feelings, and
experiences that help describe people within situations (van Manen, 2002). For example, both researchers
and sample participants might want to know about the experience of traveling to work. Do commuters get
frustrated when it takes longer than usual to travel to work? How does a person travel to work? The lived
experience of traveling to work in this way can be viewed as unique to an individual, with a unique means
of transportation, unique route driven, or unique experience of actually driving in an automobile, such as
sitting in front of steering wheel and steering. To explore these phenomena, a researcher might observe
people traveling to work, interview one or more individuals found to travel to work, or write down
thoughts in a field journal, expressing personal reflections of observing and interviewing these people. In
each of these examples, the focus is on unique lived experience, and the lived experience is not only the
person traveling to work but also the researcher inquiring about such practices.
Case Study
Whereas an ethnographic study aims at discovering cultural artifacts and a phenomenological
study focuses on individual lived experience, a case study examines time sensitive activities that have
explicit and tacit rules that affect human experience and interaction. The case study approach was first
defined as inquiry for obtaining knowledge about decision making within particular cases; a more
complete definition explains that a case study “investigates a contemporary phenomenon in depth and
within its real-life context, especially when the boundaries between phenomenon and context are not
clearly evident” (Yin, 2009, p. 18). Case studies are time and activity dependent, which means a case
study explores a set of activities within a particular time frame (Creswell, 2014). As with other qualitative
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approaches, the researcher could utilize artifacts, interviews, and observations to explain a particular case,
or series of cases. In addition, focus groups and surveys with open-ended questions are often used to
collect information from participants. Although numerical surveys are not often used in qualitative
research, descriptive information might be collected in a case study to aggregate demographic information
about participants, such as the total number of participants, average age, or gender percentages. Yin
(2009) cited Tally’s corner as a seminal example of a single-case case study. The study explored the
experience of African American men who were frequently found at Tally’s corner in Washington, D.C. in
the late 1960s (Coles, 1968). The study provided information about a subculture of individuals, “their
coping behavior, and in particular their sensitivity to unemployment and failure” (Yin, 2009, p. 49).
Although case studies typically include interviews with participants, such interviews might only tell part
of the story, or confirm the story a researcher expects to find.
Narrative
In narrative research, the focus is on telling the narrative life stories of participants. This type of
inquiry entails expressing the constantly changing but meaningful experience of people. Whereas a case
study has well-defined parameters, such as being time and activity dependent, narrative research tells a
story that may not necessarily have such parameters or restrictions. Connelly and Clandinin (2000)
offered a framework for how this might be implemented. A narrative researcher attempts to realize and
embrace the idea that experiences only become isolated when reflected upon. In experience, people hold
remnants from past experiences, create new unified experiences, and carry forward these new remnants,
while simultaneously interacting with others in situations (Connelly & Clandinin, 2000). Narrative
research then uses interviews, artifacts, and researcher observations, as co-participants in the inquiry, to
help tell life stories. Connelly and Clandinin (2000) offered the example of teacher knowledge. Their
example demonstrated how two groups of specific teachers obtained, retained, and expressed the
knowledge they used as teachers. Narrative research can be a useful tool to reflect on experiences in
particular contexts, with the realization that the retelling of stories creates a new story in and of itself. In
this way, narrative research can be transformative.
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Grounded Theory
In contrast, a grounded-theory approach focuses less on transformation and more on reducing the
effect of preconceived notions in the research activity. Glaser and Strauss (1967/2006) outlined the
components of grounded-theory research. As the term implies, grounded theory builds or discovers theory
from the ground up, not by imposing theory on participants. This approach views all encountered data as
possibly useful to an emerging understanding of the topic being researched. This differs significantly
from quantitative research, which has a specific focus, and most qualitative approaches, which at least use
a literature review to establish a theoretical framework. As previously stated, a literature review is an
efficient way of determining the right questions to ask. In grounded theory, the right questions emerge
from encountering data in the field. No preconceived theory is imposed on grounded-theory data. Instead
of seeking out other studies completed on a topic, a grounded-theory researcher may interview and
observe participants to generate themes, examine artifacts, or perform content analysis of written texts,
which involves analyzing idea or word frequency in written material. The researcher then interprets the
collected data to create a theoretical framework. As Glaser and Strauss (1967/2006) stated, this is called
“discovering theory from the data” (p. 1). In effect, grounded theory is an inductive approach to inquiry,
because it creates propositions based upon exemplars found in experience. Its approach to provisionally
acknowledging all found data as valuable intersects with the approach employed by mixed-method
researchers.
Mixed-Methods Research
A mixed-method researcher may utilize both quantitative and qualitative methods to obtain knowledge. In
one sense, exploring mixed-method approaches brings this chapter full circle, because using a mixture of
methods is the way people inquire in everyday life. People use numbers, observed phenomena, and
information from others to make decisions. There is still some disagreement amongst researchers as to the
usefulness of a mixed-methods approach, as it combines paradigmatic lenses, but the pragmatic paradigm
does offer a coherent way of framing mixed-method research (Bryman, 2006). There are several types of
mixed-method approaches that have been developed, such as convergent and sequential designs
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(Creswell, 2014). In using a mixed-method approach, the researcher has to be clear on the goals of such
inquiry. The goal of the project will determine the research design, data analysis, and application of the
findings. For example, in convergent designs the quantitative and qualitative portions are conducted
simultaneously. Here the researcher could convert the data into either quantitative or qualitative formats
or display the data side-by-side (Creswell, 2014). As for application of the findings, approaches might
include comparing and contrasting quantitative data, explaining in more detail quantitative findings, or
providing support for an intervention in a program evaluation (Creswell, 2014). Depending upon the
intended purpose, a mixed-method approach will have varying degrees of value for a researcher and the
research community.
Conclusion
Ordinary inquiry and science intersect with discovery. Although science is systematic, uses
different tools, and has different levels of analysis, it has continuity with ordinary inquiry. As explained in
this chapter, the philosophical commitments of the researcher, methods employed, and techniques utilized
determine the research focus and analysis of data. All three of the predominant scientific research
methods, quantitative, qualitative, and mixed method, can be employed to obtain knowledge, but in
choosing a method, the researcher needs to be aware of inherent epistemological and ontological
commitments. As a doctoral learner studying to become a social science researcher, awareness of the
formal traditions of inquiry is a necessary component for producing coherent and relevant dissertation
research. The choices made as a social scientist affect not only the kind of research topic chosen but also
the value or usefulness of the results obtained.

Sidebar 1
Continuity
The reader should note that there is a difference between phenomena having continuity and being
indistinguishable. Continuity denotes some sort of connection between phenomena. There are similarities
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between ordinary and scientific inquiry, but these similarities are due to their mutual connection.
Discovery has been proposed as this connection or, in formal terms, the intersection of ordinary and
scientific inquiry. To say these two types of inquiry have continuity is to say there is an uninterrupted
relationship (intersection) of the two.
As noted later in this chapter, there is a sense in which ordinary and scientific inquiry are
discontinuous. This may seem confusing. The point to consider is how something can have both
continuity and discontinuity with something else, to be necessary in one respect but unnecessary in
another. When it is stated that scientific inquiry is an outgrowth of ordinary inquiry this seems to help
explain this sort of phenomena, but it only shows part of the picture. The example of a table may provide
further explanation of this relationship.
One can state that the legs of the table have continuity with the tabletop. By definition, a table
includes some sort of legs upon which a top rests. Here, the table, taken as a whole, is used to represent
the entire activity of inquiry. The legs of the table are taken as analogous with ordinary inquiry, and the
top is taken to be like scientific inquiry. This example may also seem inconsistent, for it implies that there
would be no scientific inquiry without ordinary inquiry, and no ordinary inquiry without scientific
inquiry. In one specific sense, this is correct.
Although, temporally speaking, scientific inquiry is an outgrowth of ordinary inquiry, that is
ordinary inquiry precedes the activity of scientific inquiry, the activity of inquiry contains both and needs
both to be what it is, just as in the table example. This is not to state that life cannot be lived without
science. Surely, life was lived before the birth of formal science, and there are many worthy endeavors in
life that do not include science. It means that either type of inquiry taken in isolation is deficient. Put
another way, some of the deficiencies of both types of inquiry are satisfied by the awareness and
embracing of their continuity. Science without everyday life does not have a purpose. Everyday life
without systematic ways of knowing is limited in scope, ignoring the tools accessible for humans to use.

Choosing a Method
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Given the paradigms, traditions, and techniques offered in this chapter, which method is best
suited for a dissertation? Three primary activities ultimately will answer the question of method for a
dissertation candidate. These activities include receiving guidance from a dissertation committee;
completing a literature review, which helps to identify the gap or tension in the literature on the research
topic of interest and form relevant research questions; and the candidate's reflection and willingness to be
creative in choosing a method. This last activity is vitally important for research relevancy, because
choosing a method does not necessarily mean choosing ready-made tools.
Even experienced researchers sometimes disagree on appropriate methods of inquiry for different
kinds of phenomena. In addition, many researchers never venture beyond their chosen method for inquiry,
choosing rather to reuse the same ready-made tools for inquiry; and there is nothing wrong with this
approach. This is the advice often given by dissertation committees, but for the prepared doctoral
candidate, the existence of ready-made tools for inquiry should present the idea that there might be
designs waiting to be discovered.
Take, for example, mixed method. This method of inquiry may seem like a solution to the
shortcoming inherent in the quantitative and qualitative traditions presented in this chapter. But are
established mixed-method designs the only way to connect the traditions? This is where the candidate's
reflection and willingness to be creative becomes important. The intersection of the predominant methods
for inquiry present opportunities for creative ways of inquiring (Tacq, 2011). Should techniques for
asserting causality and using an experimental method design only be utilized by quantitative researchers?
What would an experimental method look like for a qualitative researcher, or equally important, how
could a qualitative researcher establish causality in a local setting and transfer this established relationship
to other populations? Conversely, which qualitative tools could be used to support generalizing
quantitative results to the larger population? Would these innovations follow an established mixedmethod design or become a new design?
If a researcher is to transcend or get behind the barriers that mark the differences between each
research tradition, a researcher needs to explore and come to appreciate all research methods in use. The
	
  

133	
  

transformation may result in new ways of employing old tools, or the creation of new tools, but it may
also mark the transition of the researcher from logical inquirer, to innovator, and, finally, teacher of
methods to future doctoral learners. Earning a doctoral degree offers all of these possibilities. Through
reflection, guidance from mentors, and exploring previously used tools, the appropriate method for
inquiry will become clear.

	
  

134	
  

References
Biau, D. J., Jolles, B. M., & Porcher, R. (2010). P value and the theory of hypothesis testing: An
explanation for new researchers. Clinical Orthopaedics and Related Research, 468(3), 885-892.
Bryman, A. (2006). Paradigm peace and the implications for quality. International Journal of Social
Research Methodology, 9(2), 111-126.
Cartwright, N. (2004). Causation: One word, many things. Philosophy of Science, 71(5), 805-819.
Chen, S., Duckworth, K., & Chaiken, S. (1999). Motivated heuristic and systematic processing.
Psychological Inquiry, 10(1), 44-49.
Child, D. (2006). The essential of factor analysis (3rd ed.). New York, NY: Continuum International
Publishing Group.
Creswell, J. W. (2014). Research design: Qualitative, quantitative, and mixed methods approaches (4th
ed.). Thousand Oaks, CA: Sage Publications, Inc.
Connelly, F., & Clandinin, D. (2000). Narrative understandings of teacher knowledge. Journal of
Curriculum & Supervision, 15(4), 315-331.

Coles, R. (1968). Review of "Tally's corner." American Journal of Orthopsychiatry, 38(3), 565566. doi:10.1111/j.1939-0025.1968.tb00592.x
Cronbach, L. J. (1951). Coefficient alpha and the internal structure of tests. Psychometrika,
16(3), 297-334.
Denzin, N. K., & Lincoln, Y. S. (2000). (Eds.) The SAGE handbook of qualitative research (2nd
ed.). Thousand Oaks, CA: SAGE Publications, Inc.
Dewey, J. (1981). Experience and nature. In J. A. Boydston. (Ed.), John Dewey: The later works,
Vol. 1. Carbondale, IL: Southern Illinois University Press (Original work published
1925).
Dewey, J. (1986). Logic: The theory of inquiry. In J. A. Boydston. (Ed.), John Dewey: The later

	
  

135	
  

works, Vol. 12. Carbondale, IL: Southern Illinois University Press (Original work
published 1938).
Dewey, J. (1987). Art as experience. In J. A. Boydston. (Ed.), John Dewey: The later works, Vol.
10. Carbondale, IL: Southern Illinois University Press (Original work published 1934).
Edmondson, D. R. (2005). Likert scales: A history. Paper presented at Conference on Historical
Analysis and Research in Marketing, Long Beach, CA. Retrieved from
http://faculty.quinnipiac.edu/charm/
Fowler, F. J. (2009). Survey research methods (4th ed.). Thousand Oaks, CA: SAGE
Publications, Inc.
Freedman, D., Pisani, R., & Purves, R. (2007). Statistics (4th ed.). New York, NY: W.W. Norton
& Company.
Garrison, J. (1996). Dewey, qualitative thought, and context. International Journal of Qualitative
Studies in Education, 9(4), 391-410.
Glaser, B. G., & Strauss, A. L. (2006). The discovery of grounded theory: Strategies for
qualitative research. New Brunswick, NJ: Aldine Transaction. (Original work published
1967).
Haack, S. (2010). Belief in naturalism: An epistemologist's philosophy of mind. Logos &
Episteme, 1(1), 67-83.
King, G., Keohane, R. O., & Verba, S. (1994). Designing social inquiry: Scientific inference in
qualitative research. Princeton, N.J.: Princeton University Press.
Kuhn, T. (1996). The structure of scientific revolutions (3rd ed.). Chicago, IL.: The University of
Chicago Press. (Original work published in 1962).
	
  

136	
  

McKaughan, D. J. (2008). From ugly duckling to swan: C. S. Peirce, abduction, and the pursuit
of scientific theories. Transactions of the Charles S. Peirce Society, 44(3), 446-468.
Minnameier, G. (2010).The logicality of abduction, deduction and induction. In M. Bergman, S.
Paavola, A. V. Pietarinen, and H. Rydenfelt (Eds.), Ideas in action: proceedings of the
applying Peirce conference (pp. 239–251).
Pearl, J. (2001). Causality: Models, reasoning, and inference. Cambridge, England: Cambridge
University Press. (Original work published 2000).
Peterson, R. A. (1994). A meta-analysis of Cronbach's coefficient alpha. Journal of Consumer
Research, 21(2), 381-391.
Policastro, E. (1995). Creative intuition: An integrative review. Creativity Research Journal,
8(2), 99-113.
Ponterotto, J. G. (2006). Brief note on the origins, evolution, and meaning of the qualitative
research concept “thick description.” The Qualitative Report, 11(3), 538-549.
Onwuegbuzie, A., Johnson, R., & Collins, K. (2009). Call for mixed analysis: A philosophical
framework for combining qualitative and quantitative approaches. International Journal
of Multiple Research Approaches, 3(2), 114-139.
Popper, K. (2005). The logic of scientific discovery. New York, NY: Routledge. (Original work
published 1959).
Rubin, D. B. (2004). Teaching statistical inference for causal effects in experiments and
observational studies. Journal of Educational and Behavioral Statistics, 29(3), 343-367.
doi:10.3102/10769986029003343
Quine, W. V. (1948). On what there is. The Review of Metaphysics, 2(5), 21-38.
	
  

137	
  

Schmaus, W. (2008). Rescuing Auguste Comte from the philosophy of history. History & Theory,
47(2), 291-301. doi:10.1111/j.1468-2303.2008.00454.x
Shadish, W. R., & Sullivan, K. J. (2012). Theories of causation in psychological science. In H.
Cooper (Ed.) APA handbook of research methods in psychology: Vol. 1. Foundations,
planning, measures, and psychometrics (pp. 23-52). Washington, D.C.: American
Psychological Association.
Shulman, L. S. (1981). Disciplines of inquiry in education: An overview. Educational
Researcher, 10(6), 5-23.
Tacq, J. (2011). Causality in qualitative and quantitative research. Qual Quant, 45, 263-291. doi
10.1007/s11135-009-9293-0
Thayer, H. S. (1990). Dewey and the theory of knowledge. Transactions of the Charles S. Peirce
Society, 26(4), 443-458.
Vallerand, R. J. (1997). Toward a hierarchical model of intrinsic and extrinsic motivation.
Advances in Experimental Social Psychology, 29, 271-360.
Vallerand, R. J., Blanchard, C. M., Mageau, G. A., Koestner, R., Ratelle, C., Léonard, M., Gagné,
M., & Marsolais, J. (2003). Les passions de l’âme: On obsessive and harmonious
passion. Journal of Personality and Social Psychology, 85(4), 756-767.
Van Manen, M. (2002). Researching the experience of pedagogy. Education Canada, 42(4), 2427.
Wiersma, W. (2000). Research methods in education (7th ed.) Needham Heights, MA: Pearson.
Yin, R. (2009). Case study research (4th ed.). Thousand Oaks, CA: Sage Publications, Inc.

	
  

138	
  

