Chopich The Nature and Tools

of Research

In virtually every subject area, our collective knowledge about the world is
incomplete: Cerlain guestions remain unanswered, and certain problems remain
unsolved. Systematic research provides many powerful tools—not only physical
tools but aiso mental and social tools—that can help us discover possible answers
and identify possible solutions.

Learning Outcomes

1.1 Distinguish between {a) common 1.4 Identify examples of how six general

1.2

uses of che term research that reflece
misconceprions about whart research
irvolves and (b) the true nacure of
research in academic secrings.
Describe che cyclical, iterative nature

research cools can play significant
roles in a research project: (a) che li-
brary and its resources, (b) compucer
technology, (c) measurement,

{d) statistics, {e) language, and

of research, including the steps that () the haman mind.

a genuine research project involves. 1.5 Describe steps you might take co
1.3 Distinguish ameng positivism, cxplore research in your field.

postpositivism, constructivism, and

pragmatism/realism as philosophical

underpinnings of a research project.

In cveryday speech, the word research 1s often used loosely 1o refer to a vanety of acaviies. In
some situarions the word connotes simply finding a piece of information or taking oores and
then writing a so-called “research papec ™ In other sicuarions 1¢ refers to the acr of informing one-
self about whar one does not know, perhaps by rummagang chrough available sources to locate a
few tidbits of informarion. Such uses of the term can creace considerable confusion for university
seadents, who must learn to use it in a narrower, More Precise sense

Yer when used in its true sense—as a systematic process that leads to new knowledge and
understandings—che word research can suggese a mystical acovity that is sumehow removed from
everyday life. Many people imagine rescarchers to be aloof individuals who seclude themselves in lab-
oratories, scholarly libraries, or the ivory towers of large universiries. In fage, reseacch is often 2 pracri-
cal enterprise that — given appropriate tools—any rational, conscientious individual can conducs, Ta
this chaprer we lay out the nacure of true research and describe the general tools that make it passible.

WHAT RESEARCH IS NOT

Following are chree statements that describe what research is not, Avcompanying each starement
is an example thac illustrates a common misconcepeion about research.

1. Research is not merely gathering information. A sixth grader comes home from school
and tells her parents, “The teacher sent us to the hibrary today to do research, and 1 learned a ot
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2 Chapter 1 The Nature and Tools of Research

ubout biack holes,” For this studenc, research means going to the hibrary to find a few faces, This
mighe be iuformetion discovery, oc 10 might be learning reference skilfs, Buc it certainly is noe, us che
wacher labeled 1, research,

2. Research is uot mevely vummaging around for bard-to-locate information.  The house
across the street is for sale. You consider buying it and call your realtor co find out how much
someone else mighe pay you for your current hume, "I't have o do seme reserch o determine
the faie market value of your property,” the realear tells you. Wihat the realeor calls duing "some
rescarch™ meins, of course, reviewing information about recent sales of properties compurable
to yours, this informacon will help che realwor cero in on a reasonable usking price for your own

ome. Such an acavity involves licdle more than searching dhcough various fGles or websices to
descover what the realvor previously did nor know. Rummaging - whedher chrough records in
one's own office, at library, or on the Tnterner s not research. e s more aceurately called an
exert et self-endightennrc.

3. Research is ol merely transportivg fucts from oue lucation to another. A college st
dent reads several arnicles abour the mystenous Dark Lady i William Shakespeare’s sonnets and
then wrices a “rescarch paper” deseribing various scholars suggestions of who the lady mighe
bave been. Although the scodenc dacs, indeed, go through cernin activities associated wich
formal rescarch-—such as collecting informanion, organizing ic in 4 certun way for presentation
to ochers, supporting seatemenes with documentacion, and referencing statements properly
these accivines do oot add up o troe research, The scudent has missed the essence of research:
che satargretsrtion of dats. Nowhere in the paper does the soudene say, in effect, “These facts
$have gachered seem o indicace such-and-such abour the Dark Lady.” Nowhere does the studens
interprer and deaw conclusions from the faces, This student 1s approaching geauine resezrch;
however, the mere compilation of faces, presented with reference Ctations and arranged in a
logical sequence —no macter how polished and appeahing the formac— misses penuine research
by a harr Such actvity might mose reafiscicadly be eatled facr romeription, fin dwunentation, St
Brgarzalinn, OF fuct stmirization,

Gowng a heele further, thus student would have traveled from ane world 1o another: from
the workd of mere transportation of faces to ehe world of interpretation of fices, The difference
beeween the two worlds is che distinction beeween transference of information and genuine
rescarch—a distinction rhar is crincad for novice researchers 1o underseand,

WHAT RESEARCH IS

Heswarch is asystematic process of collecting, analyzing, and iocerpreting information—dira
it urder o increase our understanding of a phenomenon about which we are incerested or con-
cerned.' Prople often use a syscematic approach when they collece and interpret information o
sobve the small problems of daity Living, Here, however, we tocus on formal research, research in
which we inrentionally ser out 10 enhance our undersianding of a phenomenon and expect to
communictte what we discover to the larger scentific commumy,

Although research projeces vary in complexiry ane dusation, in general research involves
seven distinet seeps, shown i Figure 1. We now louk ac each of chese steps more closely.

Vo The researcher begins with a problem—an nnauswered question.  Liverywhere
we ook, we see things chat cause us o wender, o speculate, 1o ask quescions. And by ask-
ing yuestions, we strike a spark rhac ignites a chain reacrion leading ro che rescarch process.

e pople in atadeenia wse Hie teen renend mare beoeciy © ine wle d: fiving new equations of abseracr prncaples lrem
CRISHING cyuations o princaples dvoagh o seguence of madhemarically log

wned valud sreps. Such an activiny can be guite
intelhenity dhalleaging, of course, amb s ofeen wn dse hean of docoral disseracions and scholacly josenal artades o macd-
emates, physics, amd reliced disaphines Bt book, bowever, we ise the tenm el mse narrowty o neler e ol

reaearey - resear: B abae snvadves the o fecraoa and anaivsis of iew dara,
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FIGURE 1.1
Tne Research Cycle
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that undertia the research effort.

An inguisiave mind s the beginning smpetus for research; as one popular tablowd puts i, “In-
quinng minds want co know!”

Look around you. Consider uncesolved situations that evoke these guestions: What is such-
and-such a situation like? Why does such-and-such a phenomenon oceur” Whae does e sl
mean? Wich questions like these, research begins,

2. The researvcher clearly and specifically articilutes the goal of the research endeavor.
A clear, unambiguous scacement of the problem one will address is cricical, This staiement is an
exercise in intellectunl honesey: The uleimate goal of the research must be sec foreh in a gram-
macicatly complete seatence thar specifically and precisely answers the guestion, “Whae problem
do you intend to solve?” When you describe your objective in clear, concrere terms, you have a
good idea of what you need to accomplish and can direct your eflores accordingly

3, "The researcher often divides the principal problem inte more pranageable subproblems.
From a design standpoint, it is ofcen helpful o break a main research problem into several sub-
problems thar, when salved, can resolve the main problem

Breaking down principal problems into small, cusily solvillsle subproblems s o seracegy
we use in everyday living. For example, suppose you want 1o drive from your hometown to
a town many nmiles or kilomerers away, Your principal goal is to gee {rom one lacation 1o the




Chopter 1 The Ngture and Tools of Reseaich

ather us expediciously as pussible. You soon realize, however, that the problem involves several
subproblems:

Main problem How do 1 get irom Town A 1o Town 137
Subproblems: 1. What rouce appears to be the most direcr one?
2. Is che most direct one also che quickest one? 1 nor, whar roure
might rake the least amount of ame?
. Which is more important to me mimmizing my traved gime o
minimizing my encrgy consumption?

i

4. Ac whar critical junctins m my chesen route muast 1 torn righe
or lefe?

What seems like asingle question can be divided it several smaller questions thae must be
addressed before the principal guescion can be resolved.

So it is wich most research problenss, By closely inspecuing the pancpal problem, che re-
searcher often uncovers imporiane subproblems By addressing each of the subproblems, the
researcher can more eastly address the matn problem. If @ reseusiher doesn’ rake the ome or
trouble w isolate the lesser problems wichin die major problem, the overall research project can
become cumbersome and dificuls to manage

fdentitying and clearly artculaning che problem and ies subproblems ere the essennial starcing
poines for formal research. Accordungly, we cdhiscuss these processes i depeb in Chaprer 2.

A, The researcher fdewtifies hypotbeses and asswmptions that underlie the research
effort,  Having stated the problem and its actendant subproblems, the researcher somertimes
forms one or more hyporhieses aboue whar he or she may Jdiscover. A B prsthiesis s n logical
supposicion, a reasonable guess, an educared conjecture. It provides a watanve explanation foca
phenomenon under investigacion. It may direct your rhinking to possible sources of informacion
that will aid in resolving one or moere subproblems and, as a resule, may also help you resolve the
principal rescarch problem.

Hypotheses are cerunnly not unique to reserrch. In your everycay life, if someching hap-
pens, you immedintely oy to account for its cause by making some reasonable conjectures. For
example, imagine char you come home after dark, open your [rone dour, and reach inside for che
switch dhar turns on a nearby table lamp. Your fingers find the swiceh. You flip ie. No light. Ac
chis poine, you idenafy several hypotheses regarding the lanp's failure:

Hypothesiy 1: A recent starm has disrupted your access to elecrrical power.
Hyporhesis 2: The bultb has burned our.

Hypatbesis 3: The lamp ise'c securely plugged ingo the wall sucler.
Hypathesis 4: The wire [rom the lamyp to the wall outler is defecrive.
Hypothesis 5: You forgor o pay your clectric bill.

Lach of chese hypocheses hines ac a strategy for acquiring information that may resobve the
nonfunctioning-lamp problem. For instance, to st Hypothesis 1, you mipght look outside to
ste whethier your neighbors have lighes, and co test Hypothesis 2, you misghe replace che current
lighe bulb with o new ane,

Hypotheses m a research projece are as tentanive as chose for a1 nonfunceioning table lamp. For
example, a biologisc might speculate thae cerrain buman-made chemical compuounds increase
che frequency of birth defeces in frags. A psychologise mighe speculate that cereain personalicy
trairs lead people o show predominandy liberal or conservative voring paterns. A marketing
rescarcher might speculate thar humor i a television commercial will capeure viewers” artention
andt thereby will ingrease the odds thar viewers buy che advertised producr, Nortice the word
specuelare in all of chese examples. Good rescarchers always begin u project with open minds about
what they may - or may nor  discover in their data,

Hypotheses —prediceions-—are an essencial ingredient 1in certan kinds of reseaech, espe-
cially experimental research {see Clhapier 7). To o fesser degree. they nughe guide orher forms
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of research as well, bue chey are intentionally nat identified in the early stages of some kinds of
qualitative research (e.g., see the discussion of grounded theery studies in Chapter 9).

Whereas a hypothesis involves a prediccion that may or may not be supported by the data,
an assumption is a condition thac is aken for granted, without which the research preject
would be poincless. Careful researchers—certainly those conducting research in an academic
enviconment—set forth a statement of their assumptions as che bedrock upon which cheir study
sests, For example, imagine that your problem is co investigate whether studencs learn the unique
grammatical struccures of a Janguage more quickly by studying only one foreign language at a
time or by studying twe foreign languages concurrently. Whac assumptions would underlie such
a problem? Ac a minimum, you must assume that

* The ceachers used in the scudy are competent to teach the language or languages in ques-
tion and have masteted the grammarical structuces of che language(s) shey are reaching.

¢ The students caking part in the research are capable of mastering the unique grammatical
struccures of any language(s) they are studying.

* The languages selected for the study have sufficiently different grammatical scructures chac
students might reasonably learn to distinguish between them.

Aside from such basic ideas as chese, however, careful researchers state their assumptions, so that
other people inspecting the research project can evaluate it in accordance with tbeir own assump-
tions. For the beginning researcher, it is beteer to be overly explicic than to take too much for
granted,

5. The researcher develops a specific plan for addressing the problem and its subproblems,
Research is not a blind excursion into the unknown, with the hope that the data necessary co
address the tesearch problem will magically emecge. It is, instead, a carefully planned itineracy
of the route you intend to take in order to reach your final destinacion—your research goal. Con-
sider the citle of this texs: Practical Resaarch: Planning and Design. The last chree words—Planning
and Design—are especially important ones. Reseacchers plan their overall research design and
specific research methods in 2 purposeful way so chat they can acquire data rclevant to theie
research problem and subproblems. Depending on che research question, different designs and
methods are more or less appropriace.

In the formative stages of a research project, much can be decided: Are any cxisting dacs
directly relevant to the research problem? If so, where are they, and are you likely to have access
to them? If the needed daca doa’? currently exist, how might you generate them? And lacer, after
you have acquired the data you need, what will you do with them?? Such questions merely hint
at the fact chat planning and design cannot be postponed. Each of the questions just listed—and
many more—must have an answer early in the research process. In Chapter 4, we discuss several
general issues related to research planning. Then, beginning in Chapter 6, we describe strategies
relaced to various research mechodologies.

6. The researcher collects, organizes, and analyzes data related to the problem and its
subproblems.  After a researcher has isolated the problem, divided it into appropriate subprob-
lems, identified hypotheses and assumptions, and chosen a suitable design and methodology,
the next step is ta collect whatever data might be relevanc to the problem and to organize and
analyze them in meaningful ways.

The data collected in research studies take ane of cwo general forms. Quantivacive cescarch
involves looking ac amounts, or guantities, of one or more variables of intecese. A quantits-
tive reseaccher cypically tries to measure varisbles in some numerical way, perhaps by using

'As should be spparent «n the questions poted in this parsgraph, we are using the word dete 2 2 plurs) noun; for instance,
we ask “Where wrr the dam?™ racher than “Where is the daca?” Contrasy to popular usage of the tetrn as 8 singular noun, dete
{which has i3 origins in Lacin) refers to two o¢ more pieces of informacion. A single peece of information is known as a detsw,
or somerimes a5 a data peint.
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communly accepted measures of che physicat world (e.g., ruless, thermometers, oscilloscopes) or
carefully designed measures of psychological characeeristics or behaviors (e.g., tests, question-
naires, canng scales),

fn contrase, qualitative research invalves looking ae characteristics, or qualities, that cannot
be entirely reduced to numerical values. A qualicacive researcher typically aims o examine the
muny nuances and complexities of a pareicular phenomenon. You are most likely ta see qualita-
tive reserch in studies of complex human situations (e.g., people’s in-depth perspectives about 3
parricutar 1ssue, the behaviars and values of a particular cultural group) or complex human cre-
ations {e.g., television commercials, works of art). Qualitative research is not limited to research
problems involving human beings, however. For instance, some biologists study, in & distinctly
qualitanive manner, the complex social behaviors of other animal species; Dian Fossey's work
with gorillas and Jane Gondall's scudies of chimpanzees are two well-known examples (e.g., sec
Fosscy, 1983; Goodall, 1986),

The two kinds of data—aquantitative and qualitative—often require distincely differenc re-
search methuds and data analysis steategies, Accordingly, three of the book's subsequent chaprers
forus predominancly on quantitative techniques {sec Chaprers G, 7, and 8) and three others focus
largely on qualitacive techniques (see Chaprers 9, 10, and 11}, Nevetcheless, we urge you nef (o
think of the quantitative~qualitative discincrion as a murually exclusive, Ft-bas-to-be-one-thing-or-
the-ather dichotomy. Many researchers collect both quancirative and qualirative data in a single
research projecc—an approach somerimes known as mixed-meth s rescacch (see Chaprer 12).
Good rescarchers cend to be edfectr researchers who draw from diverse methodologies and daca
sources 1n ordes to best address therr research problems and questions (e.g., see Gorard, 2010,
Onwucpbuzie & Leech, 2005),

" The researcher futerprets the meaning of the data as they relate to the problem and its
swbproblems.  Quantitative and qualitacive daca are, in and of chemselves, onfy dara—norhing
more. The significance of the data depends on how che rescarchere extracs meaning from them.
In rescarch, uminterpreted data are worthless: They can never help us answer che questions we
have posed.

Ye researchers must tecognize and come o terms with the subjective and dynamic nature
of interpretation, Consider, for example, the many books written on che assassinacion of U.S.
President John B Kennedy. Different hiscorians have scudied che same events: One may incerprer
them one way, and anocher may arrive at a very different conclusion. Which one is righe? Perhaps
they both are; perhaps neicher is. Boch may bave merely posed new problems for other historians
to try to resolve, Different minds often find different meanings in the same set of faces.

Once we believed thac clocks measured time and chat yardsticks measured space. In one sense,
they soll do. We further assumed that time and space were two different entities. Then along
came Einstein’s theory of refaovity, and time and space became lucked into one concepe: che
timeospace continuum. What's che difference berween the old perspective and the new one? It's
the way we think about, o interpree, the same informacion. The realicies of time and space have
not ¢hanged; the way we interprec them has.

Dara demand interprecation. But no rule, formula, or algorithm can lead che researcher unerr-
ingly o correct interpretation. Interprecation is inevitably a somewhat subjective process that
depends on the researcher’s hypotheses, assumptions, and logical reasoning processes.

Now think about how we began thus chapeer, We suggesced that certain activities cannot
aceurately be catled research. At this point you can understand why, None of those activitics
Jdemands that che researcher draw any conclusions or make any interpretacions of the data.

We must emphasize two importane points related o the seven-step process jusc described.
Fiese, rhe process 1s iterative: A researcher sometimes needs to move back and forth beeween
cwo or more steps along the way. For example, while developing a specific plan for a project
{Step S). a researcher might realize chat a genuine resolution of the research problem requires
addreesing a subproblem not previously wentified (Seep 3). And while interpreting the col-
lecred data (Step ), a researcher may decide that addicional data are needed to fully resolve
the preblem (Seep 6).
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Sccond, the process Is cyclical. The final step in the process depicted e bagure 1.1
interprecation of che data—is not rewlly the final swep ar all, Only rarely is o research proj-
ect a one-shot effore thar complerely resolves a prablem. For instance, even with the best
of dara, hyporheses in a research projece are racely proved or disproved  and chus research
questions are rarely answered—beyond a shadow of a doubc. Instead, hypotheses are eicher
supported or net supported by che data If the daca are consistent with a particulbar bypothesis,
the researcher can make a case that che hypothesis probably has svme menit and should be
taken seriously. In conrease, if che data run contrary to & hyporhess, che researcher rgpeets the
hypothesis and turns to ocher hypotheses as being more Likely explanatioas of the phenom-
enon in question. Ia either case, one or more addinional, follow-up studies are called for

Ulumately, then, most research studies don't bring cotal closure o a research problem,
There is no obvious end potnt-—no point at witich a rescarcher can say “Vouder! 1've complecely
answered the question abour which I'm concerned.” Instead, research typually involves a cycle
or more accurately, a befix {spiral}—in which one study spawns additional, follow-up studies, In
exploring a topic, one comes across addicional problems thac need resolveng, and so the process
must begin anew. Research begets more research,

To view research in chis way is ro invest 1c wich a dynaamic qualiey thar is s true nature - a
far cry from the convencional view, which sees research as a one-ome undertaking chae s static,
self-cantained, an end in iself. Here we see another difference berween rrue research and che
nonexamples of research presented earlier in the chapeer. Every researciier soon learns rhar genu-
ine rescarch is likely to yield as many problems as i resobves. Such is the nature of che acquisicion
of knowledge.

PHILOSOPHICAL ASSUMPTIONS UNDERLYING
RESEARCH METHODOLOGIES

Let's return to Step 4 in the research process: The researcher sedentifres by potheses o ascwnploaie
that underlie the vesearch effors. The assumptions underlying a research project are somerimes so
seemingly self-evident char a researcher may tunk 1t unnecessary to mencion chem In face, the
rescarcher may not even be consciously aware of them! For example, two general assumptions
underlie many rescarch studies:

The phenomenon under investigation is somewhat Lawful and precictable; it s vor com
prised of complecely random events

Causc-and-effect relanionshaps can account for cercam pattesns observed in che
phenomenon,

But are such assumpions justified? Is the world a lawful place, with some thangs defimeely caus
ing or influencing others? Or are definitive laws and cause-and-efTeer relacionships nothng more
than figments of our ferrile human imaginations?

As we consider such questions, ic is helpful to discinguish among different phitosophical on-
encations ' that point rescarchers in somewhat different disecrions in their queses 1o make sense of
our physical, social, and psychological worlds. Historically, a good deal of research in the narural
sciences has been driven by a perspective known as positivism, Positvisis believe thar, wich ap
propriuce measurement tools, sciencises can vhjectively uncover absolute, undenable fraehe abour
cause-and-effect relationships within the physical world and human expericnce.

In the social sciences, mose cesearchers have been less self assured and more tenmove,
especially within the past few decades. Some social scientises take a perspective known us
posstpresitivisi, believing that true objecuivity in seeking absoluce ruths can be an clusive
goal. Alchough researchers mighe strive for objectivity in cherr collection and interprecation

“Same wniters ww teems such as warldprmee s, epistemaligece, ar parsdiprre sostcislof e teron phafwuploial vrenied e
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of daca, they inevitably bring certain biases 10 their investigations-——perhaps biases regarding
the best ways to measure certain variables or the most logical inferences to draw from pacterns
within the data. From a postpositivist perspective, progress toward genuine understandings
of physical, social, and psychological phenomena tends to be gradual and probabilistic. For
example, recall the earlier discussion of hypotheses being either supported or not supported by
daca, Poscpositivists don't say, “I've just proven such-and-such.” Rather, they're more likely to
say, “This increases the probebilicy chat such-and-such is true.”

Seill other researchers have abandoned any idea that absolute truchs are somewhere “out
there” in the world, waiting to be discovered. In this perspective, known as constructivism, the
“cealities” researchers identify are nothing more than human crearions that can be helpful in find-
ing subjective meanings within the data collected. Constructivists not only acknowledge chac
they bring certain biases to their cesearch endeavors but also tey to be as upfront as possible abouc
these biases. The emphasis on subjectivity and bias—rather than objectivity—applies to the
phenomena that constructivist researchers study as well. By and large, conscructivists focus cheir
inquities on people’s perceprions and inferpretations of various phenomenz, including individuals’
behaviors, group processes, and cultural practices.

Many of the quancitacive methodologies desctibed in this book have postpositivist, proba-
bilistic underpinnings——a fact that becomes especially evident in the discussion of statistics in
Chapter 8. In concrast, some qualitative methodologies have a distincely constructivist bent,
with & focus o ascertaining people’s befiefs about truth, rather than trying to pin down absolute,
objective eruths chac might not exise at all.

Yet once again we ufge you A¢ o think of quantitative research and qualicative research
as reflecting a mutually exclusive, cither-this-or-that dichotomy. For instance, some quantitative
researchers approsch a research problem from a constructivist framework, and some qualicative
cesearchers tend to think in a postpositivisc mannet. Many researchers ackoowledge both that
(a) absolute teuths regarding verious phenomena may actually exist—even if chey are exceed-
ingly difficult to discover—and (b) human beings’ self-constructed beliefs abour those phenom-
ena are legitimate objects of study in their own right. You might see the labels pragmatism
and realism used in reference to such a philosophical otientation (e.g., see R, B. Johnson &
Onwuegbuzie, 2004; Maxwell & Mittapalli, 2010).

TOOLS OF RESEARCH

Every professional needs specialized cools in order to work effecrively. Without hammer and
saw, the carpenter is out of business; wichout scalpel or forceps, che surgeon cannot practice.
Researchers, likewise, have cheit own set of tools to carry out their plans.

The tools that researchers use 1o achicve their research goals can vary considerably depending
on the discipline. A microbiologist needs a microscope and culture media; an serorney needs 4
library of legal decisions and seatuce law. By and large, we do not discuss such discipline-specific
tools in this book. Racher, our concern here is with general cools of research that che grear major-
ity of researchers of all disciplines need in order to collect dara and derive meaningful conclusions.

We should be careful not to equate the fools of reseacch with the merbodalogy of rescarch. A
cesearch tool is a specific mechanism or scrategy the researcher uses to collect, manipulate, or
interpret daca. The research methodology is the gencral approach the researcher takes in car-
rying out the rescarch project; to some extent, this approach dictares the particular tools che
researcher selects.

Confusion berween the tool and the research method is immediately recognizable. Such
phrases as “library cesearch” and “statistical research” are telltale signs and largely meaningless
terms. They suggest a failure to understand the nature of formal sescarch, as well as a failure to
differentiate berween toot and mechod. The library is merely a place for locating or discovering
certain data that will be analyzed and intecpreced at some point in the research process. Likewise,
statistics merely provide ways 1o summarize and analyze data, chereby allowing us to see patterns
within the data more cleacly.
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Six general tools of rescarch are chese:

The hbrary and 1es resources
Compurer 1echnology
Measaremem

Staciseics

LR

Languagc

TN L e

The lman avnd

In che followmg secrions, we look more « losely ar each of these general eonls

The Library and Its Resources

Historicalty, many literate human sotieries used hibraries w assemble and score their collective
knowledge. For example, in che seventh century B.C., che ancient Assyrians’ Library of Nineveh
contuned 200,000 to 30,000 wmblets, and in the sccond century A.D., che Romans” Library of Celsus
in Ephesus housed mare than 12,000 papyrus scrolls and, in fater years, parchmene books as well
Until the past few decades, libraries were pnimarily reposicories of concrete, physical repre-
seatations of knowledge—clay ablers, scrolls, munuscnpes, books, journals, films, 2ad the like.
For che mast parr, any sociery’s collecrive knowledie expanded cacher slowly and could seem-
mgly be contained wiehin masonry walls. Buc by the lacrer half of the 20th cemury, people’s
I knowledge about their physical and social worlds began o increase many times over, and ac the
present tmie i continues to increase ac an astounding rare. In response, librries have evolved
in importae ways. Fiest, chey have made use of many emerpmg rechnologies {e.g., microforms,
CDs, DVDs, onling databases) ro store informadion in more compace forms. Second, they have
proveded increasingly fase and efficiens means of locacing and accessing informacion on virtu-
ally any ropic. And third, many of them have made catalogs of cheir holdings available oo che
Interner. The libraries of wdsy—especially universicy libraries—exrend far beyond cheir locat,
physical boundaries.

We explore efficient use of a library and ies resoueces in depeh in Chapter 3. For now, we
simply want to srress that the library is—and muse be—one of the mose valuable tools in any
rescarcher’s roolbox

Computer Technology
usiG TECHNOLOGY  As ik research tool, dhic personal computer is now commonplace. Personal computes have become
@ mcreasingly compact and portable  first 1n the form of laprops and moere recently in the forms

of iPads, ocher tablec rumputers, and smartphones, In addhtion, compurer sofeware packages and
ipplications have become mccreasingly user friendly, sueh that novice rescarchers can vasity ke
advantape of chem. Buc bike any ol no mateer how pawerful—compuier techoology has us
Lmiracions. Yes, compueers can certaonly caleulare, compare, scarch, retnieve, sore, and nrpanize
thats more cificiently and accaraiely than you can. Bur in their present stage of development,
they depend laggely on people o grve chem direcuons about whae t do.

A sompuier s nota miracle worker- - it cannot <do yoor thinkeng for you. Ir can, however, be
a fast andt farchful assiscane, When told exac ely whae to do, 1t is one of the researcher’s best Friends
Table 11 provades suggestions for how you might use compurer iechnology s a research tool.

Measurement

Espeerally when conducting quansicaeive resernch, i rescar her negds asystematie way of weains-

g the phenomena under investzation. Some common, everyday measurement mseruments—
t rulers, scales, scepwarches — an vccasionally be helpful for measuring eastly abservabile variables,

"Mty smeademie, < holas woull sl sy aeventb ety BOET aod "sevond ceatisry €8 thay setence, refernng 1o su
mues ecligionssly eeoceal rerass Hefore Caremarr Uil Coumo Ceat Phowewer, we suspens that samm ol our readves are uafannbiar

with el 1erms, Dienee our use of the o tradicmenl oes

e
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TABLE 1.1 The Compuier as o Research Tool

“Port of the Study

Chapter 1 The Noture und Tools of Research

Relevant TMnobgW?upmd Tools

Plor;n-ng Ihoust.uc.!';r -

Literature review

Study implementation and
dota gaihenng

Analysis and interpretation

Reporiing

» Branstorming ossuéionce—so!twore used to help generate and organize ideas related o ihe
research problem, reseorch sholeges. ar both

Outhning assisiance—software used 16 help shuctue varicus aspects of the study and focus
work efforls.

Project management assistance—softwore used 1o schedule and coordinote vaned iusks ihat
must occur n a timely manner,

Budge! assistance—spreadsheet soltwg:e used to heip n outlining, estimating, and monitoring
the potential cosis wwolved in the resecich effort

Literature identificotion assisiance—oniine dolabases used to help identily relevant research
stuciies 1o be considered during the tarmative stages of the research endeavor.
Communicalion asssiance—compuler lechnalogy used to communicate with other research-
ers who are pursuing similar lopics (e g.. e-mail, Skype, @lectronic bullelin boards. list servers).
writing assisiance—software used to facilitate the wiiing, editing, formalling, and citalion
management of the literature feview

Materials production assistance—sofiware used 1o develop instructional maternals, visual
displays. simulations, or other stimuli to be used in expenmental inferventons.

Expenmental coniro! assisiance—soflware used 1o physically contiol the effects of specilic
vanoblkes and o miwmize the inlluence of potentially contounding vanables.

Survey gistibution assistonce—dclabases and word processing software used in combinaticn
to send specific commurnications o a fargeted popuiahon.

Onine dota collection oss slance—webs.tes used to conduct surveys and certain ofher lypes
of sludies on the internet,

Data collechon assistance—softwore used 10 foke field notes or lo moniior specific lypes

of responses given by part'ciponts in G study.

*

Crganizational ossisiance—sotiware used to assemble, categorze, code. ntegriate, and search
polentially huge dola sels (such as qualitative interview dala or open-ended sesponses to
survey quesiions).

Conceplua ossislance—softwaore used lo write and store ongoing reflections about data
ar to construct thearies that integrate research findings.

Statistical ossistance—stolisticol and spreadsheei software packeges used o caolegaorize

and anclyze various fypes of cola sels.

Graphic production assistance—software used to depict dota in graphic lorm fo tacilitale
interpretation.

*

« Communication assistance—ielecommumcation software used o distibute and discuss
reseqarch findings and initial infepretations wilh colleagues and to receive their comments
and feedback

Writing and editing ossistance—word processing software used to wrile and edit successive
drafis of the final report.

Disserminalion assislance—desklop publish.ng sottware and poster creation software used
to produce professionalHooking documents and posters Ihat can be displayed of dislribuled
al conlerences and glsewhere,

Presentation grophics assistance—presentation soflware used to creale static ond animated
shicdes for conference presentations

Networking assistonce—blogs. sociol networking sites, and other Internet-bosed mechanisms
used 1o communicate one's lindings 1o o wider audience ond 1o generate discuss:on for
follow-up stucies by others in the field.

such as leageh, weight, or time. Bue 1n most cases, a rescarcher necds one or more specialized
inscraments, For example, an astronomer might need a high-powered telescope o derece pac-
tetns of lighe in che night sky, and a neurophysiologist mughe need & magnetic resonance 1mag-
iy (MR1) machioe o derece and measure neural activiey in che brain.

In quanticative research, social and psychologaeal phenomena require measurement as well,
even though they have no cuncrere, easily observable basis in the phiysial world. For example, an
ceonomist might use the Dow-Jones Industral Average or NASDAQ index to teack economic
growth over ame, a socielogse might use a quescionnaire t assess prople’s arcitudes about
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marriage and divorce, and an educanional rescar: rer mghe use an achevement tess o measure
the extente ty whach school chifdren have learned somedhg, Finding or developing appropei-

ate measarement nserumenis for social and paychological phenomena can somecmes be quite a
thallenpe. Thus, we explore measurement sorcegsies in some deprh when we discuss che research

planning provess i Chapeer ).

Statistics

Stanistees tend to be more useful in some academie discrphines tuwn o orthers. For inseance,
researchers use them quire often o such fields as psychology, medicine, and business; they use
stanistics less frequently m such ficlds as history, musicology, and licerazure

Statisties have two principd functions: o hielp o rescarcher (i) deseribe quantiracive Jaa
and (b) draw inferences fram these data. Deseripove seaostes summarize dhe general nacure of
the diva obtawned—I(or instince, how cereain measured characeeristics appear to be “on average,”
how nsch variability exists within a data see, and how closely two or maore chameerisaics are
associted with one another. In contest, iaferencial stanscics help the rescardher make e
sung about the <data, For example, they might help a rescarcher deode whedser the differences
vbserved between two experimental proups are large enough o be aterbured o the differing
experimencal interventions rather than 1o 4 once-in-a-hluc-maoon fluke, Bodh of these funcnons
of staiseics ultimarely involve summarizing che dara in some way.

in the process of summarrzing daca, stanistical anadyses ofeen crenee entiies ehat bave no
counterpart in reality. Lecs wake a simple example: Four scudents have part-uime jobs on cam-
pus. One saudent works 24 hours @ week i the libriey, 2 second works 22 hours a week in the
campus bookstore, a third works 12 hours a week in dhe parking or, oud the fourch works
16 hours a week in the eafecerin. One way of scammarizing che scudents” work houss s to calen-
bate the arithmeric mean.® By doing so, we find thar the students work, "on average,” 18,5 hours
aweek. Aldwough we bave learned someching about these four studenes amd rheir working hours,
to some excent we Tave learned a mych: None of diese seadents has worked exacdy 18,5 hours a
week . That figure represenes absolurely no i s ehe real world.

If stanisas offer only an unrealicy, then why use demé Wiy creare myrh out of hard,
demonserable data? The answer Lies i the natuse of che buman rmimd. Fluman bengs can cop-
nitively rhink aboue only a very hmited amount of mformacion ar any single ponr i rime!
Seacistics help condense an overwhelming body of daca inm an amouns of informanion chae che
mind can maore reachly comprehend and deal with, Ia the process, rhey can belp a researcher
deteee patcerns and relacionships in the dara thar mighe otherwise go vnnonced, More generally,
stavistics helfr the baman nind comprehend dipraraie dete i an orgamzad winide.

Any researcher who tses statistses must remember that calowlating stacrstead vabues s not
and must e be-the final step in a rescarch enddeavor, The ulnimate question o reserrclh s,
What ddu the detet tncnate. Statisties yield mfarmatron about daea, bun consciencious reseas hers are
not satisfied uncil they determime the weaning of ths informarnion

Although a book such as thrs one cannor previde afl of the mitey gricty deuls of statistical
amalysis, we give you an overview of porenoably useful stacsocal icchmques in Clupeer 8.

Language

One of humankmd’s prestesc aulievements s Janguage. Noc only does ir atlow us o commu-
meate with one another bur it also enables us to think more effecavedy People can ofwen chink
maore dearly and cllicienely abouc @ roprc when they can represene thesr thougghis in iherr heads

with specrhc words and phrases.

o ¢ise word wafhanie seovaed noan edpreve, dnosow e, moe gronowmet] wily emplises o ghe dhasl sy flalide
arath MIT-17)

1 you bave some b hground i b memasey o copgnstion, yor my o that we are tafking show dhe B o e
of srurbamg wrnary wen-te g wse Bovwan, 20U G A Miller, $9%0)




Chaptar 1 The Noture and Tools of Research

For example, imagine that you're driving along u councry road. In a field co your left, you
see an object with the following characteristics:

Black and white in color, in a splotchy pattern

Covered with a short, bristly substance

Appended ar one end by something similar in appearance t0 2 paintbrush

Appended av the other end by a lumpy ching with four smaller things coming ourt of irs
top (cwo suft and floppy; cwo hard, curved, and pointed)

Held up from the ground by four spiadly sticks, two ac each end

Unless you have spent mast of your life living under a rock, you would almost certainly identify
this object as a cowe

Words—cven those as simple as coi—and the concepes thac the words reptesent enhance our
thinking in several ways (J. E. Ormrod, 2012; also see Jaccard & Jacoby, 2010}

|, Words reduce the world's complexity. Classifying simifar objects and events into cat-
egories and assigning specific words to chose categoties can make our expericnces easier
to make sense of. For instance, ic's much easier <o rhink to youmelf, I see a herd of cows,”
than to think, “There is a brown object, covered with briscly stuff, appended by a paine-
brush and 2 lumpy thing, and held up by four scicks. Ah, yes, and 1 also see a black-and-
white spatted object, covered with bristly stuff, appended by a paintbrush and a lumpy
thing, and held up by four sticks. And over there is a brown-and-white object ... .~

2. Words allow wbstraction of the environment. An object thac has bristly scuff, a
paintbrush at one end, a lumpy thing ac che ocher, and four spindly sticks at the bottom
is a concrere entity, The concept cou, however, 1s more abstract: It connotes such charac-
teristics as female, supplier of milk, and, o che farmer or rancher, economsc asses. Concepts
and the labels associated with them allow us to think abouc our experiences without
necessarily having to consider all of their discrete, concrete characceriscics.,

3. Words enbance the power of thought.  When you ure thinking about an vbject covered
with bristly stuff, appended by a pantbrush and a lumpy thing, held up by four sticks,
and se on, you can think of lictle else (as mentioned earlier, human beings can think about
only a very limited amount of information at any one time}. In contrast, when you simply
think ¢ou;, you can easily think abour other ideas ar the same time and perhaps form con-
nections and interrelacionships among them in ways you hadn’t previously considered.

4. Wards facilitute genervalization and inference drawing in new situations.  When
we learn a new concepe, we associate certain characreristics with ic. Then, when we en-
countee a new inscance of the coneept, we can draw on our knowledge of assoctated char-
acteristics to make assumprions and inferences about the new instance. For instunce, if
you sce a herd of cattle as you drive chrough the countryside, you can infer thar you are
passing through eicher dairy or beef councry, depending on whether you see Jarge ud-
ders hanging down berween cwao of che spindly sticks,

Just as cow helps us categorize cercain experiences into a single idea, so, too, does the termi-
nology of your discipline help you interpret and underscand your observations. The words senpe,
timbre, and perfect pitch are useful o the musicologist. Such terms as central business districs, folded
wiguntain, awd distance ta b have special meaning for che geographer. The terms fesson plan, portfolio,
and charser schoel communicace a great deal to the educator. Learning the specialized cerminclogy
of your field is indispensable to conducting a research study, grounding it in prior cheories and
research, and communicating your results to others.

Two ourward manilescatians of language usage are also helpful to the researcher: (2) know-
ing two or more languages and (b} writing one’s thoughts either on paper or in eleccrenic form.

The Benefits of Knowing Two or More Languages It should go withour saying that
not all importanc research is reported ina researcher’s nacive congue. Accordingly, many doctoral
programs recuire that students demonserate reading comperency 10 one o two forcign languages
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in addition to their owa language. The choice of these languages is usually linked to the area of
proposed research.
The language requiremient 1s a reasonable one. Research s and always has been a warldwide
i endeavor. For example, reseacchers in Japan have made gigantc strides in electronics and robor-
ics. And cwo of the most influential theorists in child development roday — Jean Praget and Lev
Vygotsky—wrote in French and Russian, respecuvely. Many new discoveries are firse reported in
a researcher’s native language.

Knowing two or more languages has a second benefit as well: Words in a second language
may caprure the meaning of certain phenomenon in ways that one’s native tongue may aot. For
example, che German word Gesralt—which roughly means "organized whole”—has no direct
equivalent in English. Thus, many English-speaking psychologists use this word when de-
scribing the nature of human perception, because people often percetve organized patterns and
structures in visual data that, in the objective physical world, are nor organized. Likewise, che
Zulu word ubunsu defies an easy translation inco English. This word  which reflects the belief
that people become fully human largely chrough regularly caring for others and contributing
to the common good—can help anthropologists and other sacial scientists capture a culeural
worldview quite differenc from the more self-centered perspective so prevalenc in mainstrearm
Western culture.

The Importance of Writing To be generally accessible ro the larger scientific community
and ultimacely co sociery as a whole, all research muse eventually be presented as a written
document—a research repori—either on peper or in tlecrconic form. A basic requirement for
writing such a repore is the ability to use language in a clear, coherent manner.

Although a good deal of conventional wisdom tetls us chat clear thinking Jrrecedes clear writ
ing, in fact writing can be a productive form of chinking in and of itself. When you wrice your
ideas down on paper, you do several things:

You must identify the specific ideas you do 2nd do not know about your topic

You must clarify and organize your choughrs sufficiently o communicate them to your
readers.

You may detect gaps and logical flaws in your chinking.

Perhaps it 10’ surprising, then, that writing about a topic actually enhances the writer's undet-
standing of the topic {e.g., Kellogg, 1994; Shanahan, 2004).

If you wait until all your thoughts are clear before you scarc wricing, you may never begin.
Thus, we recommend thac you start writing parts of your research proposal or report as soof as
possible. Begin with a ritle and a purpose scacement for your study. Commit your title to paper;
keep it in plain sight as you focus your ideas. Alchough you may very well change the title lacer
as your research proceeds, creating a working title in the eacly stages can provide both focus and
direction. And when you can draft a clear and concise seatement that begins, “The purpose of this
study is . . .," you are well on your way to planning a focused tesearch scudy.

PRACTICAL APPLICATION Communicating Effectively
Through Writing

In our own experiences, we authors have found rhat most srudenrs have a greac deal co learn
about what good writing enrails. Yer we also know thar wich efforc, practice, mentoring, and
regulac feedback, students can learn to write more effectively. Subsequent chapters pteseat spe-
cific strategies for writing literature reviews (Chapter 3), research proposals (Chapter 3), and
reseatch reports {Chapter 13). Here we offer general strategies for writing 1n ways that can
help you cleacly communicate your ideas and reasoning to uthers, We also offer suggestions for
making the best use of word processing software.
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ISRV} Writing to Communicate

The following guidelines are based on techniques often seen in effective writing. Furchermore,
such technigues have consistently been shown co facilicace readers’ comprehension of whart peo-
ple have wrien (e.g., see J. B Ormrad, 2012).

I. Be specific and precise.  Precision is of utmost importance in all aspecrs of a research
videavor, including wricing. Choose your words and phrases carefully so that you communicare
YOue exact meaning, nor some vague approximation. Many books and online resources offer sug-
gustions for wricing clear, concise seatences and combining them into unified and coherent para-
graphs (e.g., see the sources in the "For Further Reading™ List ac the end of che chaprer)

2. Continnally keep in mind your primary objective in writing your paper, and focus
yoar discussion accordingly.  All o often, novice researchers try o include everyching they
have learned—baoch from their licerature review and from cheir data analysis—n cheir research
reports. But ultimacely, everyching you say should relace eicher directly or indirecely o your re-
scarch problens. 18 you can't think of how sumething relates, leave it out! You will undoubeedly
have enough chings to write abouc as 1 is.

3. Provide an overview of what you will he talking about in nproming pages. Your
readers can more effectively read your work when they know what to expece as they read. Provid-
ing an averview of whae topics you will discuss and in whac order—and possibly also showing
how dhe various topics interrelate—is known as an advance organizer. As an example, Dinah
Jackson, a doctoral studenc in educational psychology, was interessed in the possible effecrs of
self-questinning—asking oneself questions about marerial one is studying—on college studenes’
aate taking. Jackson began her disseracions “Review of the Literacure” with the following
advance organizer

The firsl pori of this review will examine the thecnes. ramewarks. and expenmental research
behind the research on odjunct questiorung. Part fwo will iInvestigate the transilion of adjunc!
queshoning 1o sell-generaled questioning. Specilic models of selt-generated questioning will
be explored. starting with the historical research on question position [and progressing] 1o
the more conlemporary resecrch on individuol differences in seff-questioning, Part Ihree will
explore some basic research on note iaking and tie nofe taking theory with the research

on self-gengrated questioning. (Jackson, 1996, p. 17)

4. Organize your ideas into general und more specific categories, and use headings and
subbeadings to guide your readers through yonr discussion of these categories. We authors
have read many srudent research repores chat seem to wander simlessly and unprediceably from
one thoughe to another, withour any obvious orgaaizational struccure direccing the flow of ideas.
Using headings and subbeadings is one simple way o provide an organizational struccure for
your wricing and to make char seructure crystal clear to uthers

3. Use concrete examples to make abstract ideas wmore understandable.  There's a fine line
beeween being abstraccand being vague. Even as scholars who have worked in our cespective aca-
demic disciplines for many years, we auchors still find char we can more easily underseand some-
thing when the writer gives us u concrece example ro illusceace an abscrace idea. As an example,
we retuen to Jackson's dlissertacion on self-quescioning and class note wking. Jackson made che
poine char how a researcher evaluates, or codder, the coneent of studenss” class notes wall affect what
the researcher discovers abour those notes. More specifically, she argued that only a superficial
coding scheme {e.g., counting che number of main ideas included in notes) would fail to capeure
the erue quality of the notes. She clarified her poine with a concrete example:

For example, while hstening fo the same lecture, Student A may record only an outline of the
lecture, whereas Student B may record an outline, exomples, definitions, and maemonics. if o
researcher only considered the number o main ideos thot students included in their noles,
then both sels of notes mighl be considered equivaient. despite the fac! that the two sets differ
considercbly in 1he fype of matericl recorded (Jackson. 1994, p. 9)
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G. Use fignres and tables to belp you mare effectively present or organize your ideas
and findings.  Alchough the bulk of your research proposal or report will almost cereainty
be prose, in many cases it might be helpful to present some information in figure or able
form. For example, as you read this book, look ar the variery of mechanisms we use o ac-
company our prose, inchuding ace, diagrams, graphs, and summarizing cables. We hope
you will agree that these mechanisms help you uaderstand and organize some of che ideas
we present

7. Al the couclusinn of a chapter or major section, summarize what yon have said,  You
will probably be presenting a great deal of mformacion in any research proposal or report that
you wrice. Summarizing what you have said in preceding paragraphs or pages hefps your readers
wlenufy the things that are, in your mind, the most imporetant chings for them o remember. For
cxample, in a dissertacon that exemined children'’s beliefs aboue the mencal processes involved
in reading, Dehby Zambo summarized a lengehy discussion about the children’s understanding
of what 1 means 1o pay acceacion:

In sum. the students understand ottent on o be a mental process. They know their abention

is inconsistent ond affected by emations and interest They also realize 1hot the right level of
material. amount of nformation. and length of time helps their oftention. The stillness of reading
is difficult for some of the students but calming for others, and they appear to know this, and

o know when reading will be difficult ond when it will be caiming. This idea is contrary o whol
has baen writien in the literature about struggling readers. (Zambe, 2003, p 68)

R. Anticipate that you will almost certainly bave to write muliiple drafts. Al ton of-
ten, we auchors have had students submit research propuosals, theses, or dissertations with the
assumprion char they have finished rheir rask, Such students have invariably been disappoinced—
sumetimes even outraged—when we have asked them to revise their work, usually several
umes. The need o write multiple deafts applics nor only to novice researchers but to expe-
rienced scholars as well. For instance, we would hate o count the number of times this book
has uadergone revision —ertainly far more often than the label “efeventh edition™ indicaces!
Multiple revisions enable you o reflecr on and criteally evaluare your own wriing, revise and
relocus awkward passages, get feedback from peers and advisors who can poine out where a
manuscripe has gaps or tacks clarity, and i other ways ensuee thae cthe final version is as clear
and precise as possible

O Fastidiously check to be sure that your final draft uses appropriate grammar and
prrenctuation, und check your spelling.  Appropriate grammar, punceuation, and spelling are
not just bothersome formabigies. On the concrary, cthey help you becter communicace your mean-
mngs. For example, a colon announces that what follows it explains the immediately preceding
sracement: o semicolon communicaces chac a sentence macludes two mdependent clauses {as che
semicolon 1in this sencence does!),

Correct grammar, punctuation, and spelling are important for another reason as wetl: They
communicare to others char you are a careful and disciplined scholar whose thoughes and work
are worth reading abouc. If, inscead, you mispel menny of yur wards-—as we our doing in this
sentance—your recders may quukly discredic you as a sloppy resercher who shuldn't be taken
serusly!

Many scyle manuals, such as chase in the "For Furcher Reading™ list at the end of chis chaprer,
have sections dealing with correet punctuation and grammar. In addicion, dicrionaries and word
processing spell-check funceions can obwiously assist you in your spelling.

PN  Using the Tools in Word Processing Software

uswis TECHNOWOGY  Most of our readers know the basics of using word processing software——Ffor inscance, how o
“eopy,” “paste,” and “save”; how to choose a particular fone and fone size; and how to formar cext

]
as talierzed. uoderlined, or boldface. Following are specific feacures and tools that you may not
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have roucinely st in previous writing projects but that can be quite useful in wricing research
repurts:

Qutlining. An “outlining” fearure Jecs you create bullets and subbullets to organize
your thaughts. (In Microsoft Word, you can find this ool under the “View” pull-down
menu at the wop of the screen.)

Setting beaders and footers. A “header” iga line or two at the top of the page chac ap-
pears on every page; a “footer” appears at the bottom of each page. For example, using the
“insett Jace” function, you might create a header thae includes che specific date on which
you are writing a particular drafe. And using an "insert page number” funcrion will add
appropriate numbers to che tops of buttoms of successive puges.

Creating tables.  Using a "able” feature, you can create a table with the number of
rows and columns you need. You can easily adjust the widths of various columas; format
the texe within each table cell; add new rows or rables; and merge two or more cells into
a single, larger cell. Usually an "autoformat” option will give you many possible rable
formats from which to choose.

Inserting graphics.  You are likely o find a vartecy of options under an “Insert” putl-
down menu. Seme of these options caable you to insert diagrams, photogrphs, chaers,
aswel other visuals you have created cisewhere, (For instance, in Microsoft Word, you might
explore the possibilities wichin the "insert picture” and “insere object” options.)
Creating fovinotes. Footnotes are easy Lo Create using an "insert footnote” feature. Typi-
cally you can chouse the symbals to be used in designating footnores —perhaps 1, 2, 3. .. .,
a, b, ¢ ., or special symbols such as * and T.

Using international alpbabets and characters.  Computers and computer sofcware sold
in English-speaking countries have the English alphabec as the default alphabet, buc often
ewcher your word processing software or your “system preferences” on your computer's
operating system will let you chouse a different alphabec te.g., Turkish, as in the surname
Kagitcibagi) or certain characeers {e.g., i Chinese or Japanese) for particular words or sec-
tions of text.

Tracking changes. A “track changes” feature enables you o keep a running record of
specitic edits you have made to a document; you can later go back and either “accept” of
“reject” cach change, This leature is especially useful when two or more researchers are
coauthoring a report: 1t keeps track of who made which changes and the dace on which
cach change was made.

We offer three general recommendations for using a word processor effecavely.

1. Save und back up your decument frequently, We avthors can recall 2 number of pet-
conal horor stories we have heard (and in some cases experienced ourselves) abour losing data,
rosearch materials, and other valuable informartion. Every computer user eventually encounters
some type of glicch thar causes problems in informacion rerrieval. Whether che electricity poes
ouc before you can save a file, a misguided keystroke leads to a system crror, or your personal
campurer tnexplicably crashes, things you have written somerimes get lost. [os imperacive that
you get in che habit of regularly saving your work, Save muleiple copies so chae if someching
goes awry in one place, you will always have a backup in a safe location. Here are a few things
to chink about:

o Save your work-in-progress frequently, perhaps every 5 co 10 minutes. Many software pro-
grams will do this for you aucomacically if you give them inscructions abour whether and
how often ta do it

+ Save ne least ewo copies of important files, and save chem in differenc places—iperhaps one
file ac hume and another ac che office, ac a relutive’s house, ina safe deposit box, or some-
where in cyberspace. One option is to save documents on a flash drive or external hard
drive. Another is to copy them 1o an eleccronic dropbox, iCloud (for Macintesh), or other
[nternee-based storage mechanism. One of us auchors uses a flash drive o back vp much
of her past work (including several book manuscripts) and any in-progress work; she keeps
this Bash drive in her purse and takes it everywhere she goes. Also, she occasionally sends
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hersell im-progress documents as attachments o self-addressed e-mml messages—giving
her an almost-currene backup version of the documencs in the evenr thar an unintended
keyseroke somchow weeaks havoe on whar she has wricten.

Save various versions of your work with titles that help you identify each version—for in-
stanee, by incleding the dace on which you completed each file.

I your computer complercly dies—scemingly beyond resuscitation—some software pro-
grams {v.g., Norron Utilities) may be able co fix the damage and rerieve soame or all of the
| lose material. And service deparements ac computer retailers can often rerrieve documents
| teom dhe hard drives of otherwise “dead” machines.

2. Use such features as the spell checker aned grammar checher to Inok for errovs, but do
NOT rely an them exclusively,  Although compurers are marvelous machines, their “thinking”
capabihitis have not yer begun to approach chose of the human mind. For inseance, although
a computer can detect spelling errors, it does so by companing cach word against ics internal
“diwnionary™ of correctly-spelled words. Not every word in the English language will be included
in the dictionary; for instance, proper nouns (e.g., surnames like Leedy and Ormcod) will #or be
Furthermore, ie may assumie thac wbus s spelled correctdy when the word you really had in mind
was abont, and 10 may very well not know rhar #here should actually be theiy or they're.

3. Print aul a paper copy for final presfreading and editing.  One of us nuthors once had
a stwdent who turned ina disserraeion draft chock-full of spelling and grammacical errors—and
chus from a stadenr who was, ronically. eaching a college-level English composition course ac
the time. A encical and chascising e-mail message o the student made ber icace; she had checked
wer document quize thoreughly before submiceing i, she replied, and was convineed chat it was
vircudly error-free. When her paper draft was recurned to her almost bloodshot wich spefling
and grammatical correcnions, she was guice conerice. "1 don't know how [ missed chem all? she
saich. When asked if she had ever edited a printed copy of the draf, she rephied thae she had not,
figuring rhar she could read her work just as easily on her computer monitor and thereby save a
tree of fwo, But in our own expericnce, i€ s afwuys a good idea o read a printed version of what
you have writren. For some reason, reading a paper copy ofcen alerts us to errors we have previ
ously overlooked on the compurter sereen,

The Human Mind

The research tools discussed so far —dhwe library, computer wehmology, measurement, scaniseies,
and languge—-are effective only to the exeenc chat anather crinal wol alse comes ineo play. The
human mind 1s andoubtedly the moso imporeant tool in the researcher’s toolbox. Nothing equals
ats powers of comprehension, integrative reasoning, and ansighe,

Over the pase few mitlennia, human beings have developed several peneral serategies ehrough
which ehey can more effectively reason about and better understand worldly phenomena. Key
among chese serategies are enitical tanking, deductive Togsr, imductve reasoning, scienafic
methad, theary buikding, and caltaboracion wich etber ninds.

Critical Thinking

Belore beginming a research projec, effecoive researchers oypavally look ac research repores and
theoretical discussions related o chicir ropic of meerest. Bue they don o just accepr rescarch find
ings and theories ar face value, instead, they scrutinize those mdings and theories for faulty
assumprions, questionable logoc, weaknesses in medhadologies, and unwarranted conclusions,
And, of course, ellecave rescarchers sceutuize dieir sen work for the same kinds of flaws. In
orher words, good researchers engage in cnncal dhinking

In general, critical chinking involves evaluating the accuracy, credibalicy, and worth of
informacion and hines of reasoning. Critical dhinking is refiecove, logical, and evidence-based,
i alse hos o purposefie] quabiey it dhar s, the researcher thinks enivically in order ro achieve
a parncular goal
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Crrical thinkng can take a variery of forms, depending on the context. For inseance, it may
involve any one or MoFe of the loHowing {(Falpern, 1998, 2008, MNusshaum, 2008)

Verbal reasoning,  Understnding and evaluating persuasive techniques found in ol

and written language.

Argument anelysis.  Discrinunating between reasons that do and de not supporc 2

partcular conclusion.

Probabilistic reasoning.  Deternmming che Dkelihood and uncertanties assochared

wieh various evenes,

Decivion making,  dendifying and evaluating several alternatives and selecting the

alternateve mose likely co fead to a suceessful ouecome.

Hypothesis testing.  Judging the value of daca and research resulrs in terms of the

methods wsed to obrain them and cheir potential relevance to certain conclusions. When

hypothesis tesang includes entical dunking, e involves considening questions such as

these:

« Was an appropriree method used o measure a parte ulir outcome”’

o Are the date and eesults derived from a relacively farpe number of people, objecrs, or
evenus’

o Have other possibte explunations or conclusions been climinaced?

o Can the resalts obtained in one sicuacion be reasonably penerabized t other seruacions?

To some depree, different fields of study requare different kands of enncal thinking, In hes-
tory, cricical thinking might involve scrurmzmg vasious historical documents and tooking for
dues as o wheeher things definitely happened o particalar way or only wayhk happened thac way.
1n psychology, it might involve criocelly evauating the way i which a parvicular psychologi-
vl Jmaraceeristic (e, ineelligence, personality) s being measured, In anthropology, it might
involve observing people's behaviors over an exeended period of ome and speculanng ubout whar
chose bebaviors indhicace about the cultural group bing srudied

Deductive Logic

Dedductive lopgic beging wich one or more presises. These preniises are stacements or ASSUMPLIONS
that the researcher inicially tkes 1o be true. Reasomng then proceeds logieally from chese prem-
1ses coward conclusions chat— if che premises are indeed crue—musc wha be true For example,

I all culips are plants, (Prenvse 13
And il all plascs produce energy through photasyachess, (Premuse 2)

Then ab tulips must produce energy through photosynchesis. (Conclusion)
To the extent chat the premises are false, the condlusions may also be false. For example,

I all talips are platypuses, (Prenmase 1)
And ifall platypuses produce energy through spantaneons combustion, (Premise 2

“Then all culips must produce energy through spontancous combusnon {Cond lusion)

The 1f-this then that logse is the same n both examples We reach an erroncous conclusion
in the second example- -we conddude that tips are apt to burst int Mames ar unpredicrable
times—only because both of our premises are erroncous

Lets look back mure than SO0 years co Chnstopher Columbus’s first voyage to the New
Waorld. At the ume, people held many beliefs abour che world that, w them, were irrefurable
faces: People are moreal, the Earth s flat, che umverse is finice and refacively sl The ceeror
chat gripped Columbus's sailors as they crossed the Aclantic was 3 fear supported by dedwtive
logic. tf che Earch is flar (premised and che unwverse finwe and small {premuse), che Earth's flac
surface must stop at some point, Theeefore, a shep thar conanues 1o eravel 1nto unchareed cern-
rory must evenoually come to the Bardhs edge and fall off, and its passengers (who are moreal
another premise} will mect cheir deachs. The Jogic was sound; cthe cont lusions were valid . Where
the reasoning fell shorr was in two fauley prenses: chat the Earch ss flac and relatively smiadl,
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Deductive togic provicdes the basis for mathemarcal proels me machemanes, physics, and
relazed dhsciplines 1o is also extremely valuable for generaaing research hypocheses and resting
theorics. As an example. let’s look one more time ar doctoral scudent 13mah Jackson's disserta-
tion projece abour the possible effects of self-questomng: darmg stadying Jackson knew from
well-gstablished theores aboue human fearning chac forming mcntal associitions among two or
more preces of information results in more effective learmng chan does crymg: co learn each piece
of informarion separacely from the others. She also found a body of research literature indicacing
chat the kinds of gquestions seudents ask themselves imencallyrand ery o answer as they szen o
a lecoure or read o rexebook infleence botl what they learn and how effecrively ehey remember e,
(For instance, a student who s repnp to answer the quesoion, “Whar do | need to cemember for

| the test?” mughe learn very differencly Trom che seudent who s considening che question, “How
might | apply dns informacion to my own life2”) From such findings, Jackson generated several
key premises and drew a logical conelusion from them

I lewrming informacion i an associacive, integracive manner s more ellecave than learnmg
information 1o a face-by-fac ¢, precemenl manner, {Premase 1)

If the kinds of questions scudenes ask chemselves during o learnmyg acrivity influcnce how
they leaen, (Premiase 2)

If eraming in self-prestioning cechimigues influences che kinds of questions thar studenes ask
themselves, (Prenvise )

And o tearming is reflecred i ehe Kinds of nores chat students cake during dass, (Premise 4)

Then reaching studencs to ask themsebves integranive questions as they scudy class macerial
shouekh Tead to beerer-inregraced class notes wd higher qualicy learming. (Conclusion)

Such reasomng Tl Jackson o form and teae seversd hypodieses, including chis one:

Sludents who have formaol taining in Integrative selfqueshonmg will koke more Integrohve
notes than students who hove not had any formal roining  (Jackson, 1094,p.12)

The data Jackson colleced in her disserrarion research supporced das hyporhesis

Inductive Reasoning

Indhue trve reasoning begins nor with a preestablished couch or assumprion buc instead wich an
observation. For instance, as a baby ina high chasr many years ago, you may have observed chae
iF you hetd aceacker in fronc of you and then lec go of ic, i fell to che oo, "FImmm,” you may
have thoughe, “what happens i} do that again®” So vou grabbed another cracker, held icoue, and
redeased e, fr, tao, fell to the floor. You followed the same procedure wich several more «rackers,
anel the resule was always the same: The cracker traveled in o downward direcrion, Bvenrually
| you iy have performed the same actions on ather chings—blocks, rartles, peas, aalk—and
| invar.ably observed the same resule. Evencually you drew the conclusion thae all chings fatl when
dropped- your fiest inkling about a force called graerry. (You may also have conctuded char
deopping things fram your high chair gready annoyed your parencs, but thar is another maceer)

In inductive reasoning, people use specific instances or occurrences to draw conclusions
about entire classes of objects or evenrs, In ocher words, they observe 1 wmple and then draw
conclusons abour the karger popalation from which the sample has been taken. For instance, an
and hropologist might draw conclusions about a certain culrure alter srudying @ certain commu-
miey within that culruce. A professor of special educarion mighe use a few tase srudies in which a
parcicular msteuctional approach is effecrive with students who have dyslexia to recommend thar
| teachers use che inscructional approach wich other students wich dyslexia, A sociologisc mighc
conduer chree serveys (one eachom §1999, 2009, and 2015) askag 1000 prople to deseribe cheir
beliefs abour AIDS and then drawsng conclusions abour how society’s artitudes toward AIDS
have changed over the 20-year perd,

Figure 1.2 graphically depicts the nature of indut tive reasoning. Lec’s look a an example of
how this representacion applics toan accual research project, Neurologises Silverman, Masland,
Saunders, and Schwab (1970) sought the answer tw a problem in medicine: Flow long can a
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fIGURE 1.2 The
Inductive Process

Chapter 1 The Nature and Toois of Research

Separale and individual facts observed by the researcher

M SEHE TR @

i
| 5

~ ey ~

Conclusion

person have o “Hat BEG” {i.e., an absence of measurable elecrneal activity in the bmin, typically
indicacive of cesebral deathy and still recover? Stbverman aind his colleagues observed 2,630 acrual
cases. They nored chat, inatl cases 1 which che flae EEG persisted for 24 haurs or more, noz 2
single recovery vecurred. Al of the data painted o che same cunchasion: Peaprle weha extibir flat
BEC for 24 hanrs or fenger wrll wor revvver: We cannor, of Loarse, rude out the unexplored cases, bue
Jram the deates vhserizd. che conclusion reached was that recovery 18 impossible. The EBG line from

every case led 1o thae ene conclusion.

Scientific Method

During the Renaissance, prople found that when they systemarically collecred and analyzed dara,
new insights and understandings might emerge. Thus was the sciencific method born; the words
Jireratly mean “the merhod thae scarches after knowledge” (oot is Latin for "knowledge” and
derves from scire. “to know” 1. The saientfic merhod gaired momentam during the 1oth cencury
wich such men as Paracelsus, Copernicus, Vesalius, and Galileo.

Traditionally, the term scientific method bas referced to an approach in which « re-
searcher {a) identifics a problem that defines the goal of one’s quese (b} posits a hypoth-
csis that, if confirmed, resolves the problem; {c) gachers daga eelevant w ihe iy pothesis; and
{8 analyzes aud inrerprets ehe Jdaca to see whether they suppare the hypothesis and resolve the
quescion cthat insogated the research, I recent yuars, however, the rerm has been a controver-
sial one, because not all researchers follow the steps just listee inoa rigid, lock-step manner;
i fact, as noted earlier, some researchers shy away from forming any hypotheses about what
they nught find. Seme of the coneroversy revolves aroune which areicle to use in frone ol the
rerm—more specifically, whether to say “rhe scientific method™ or "o scientific methad. ™ 3 we
are speaking generally aboud the importance of callecting and analyzing data systemarically
racher than haphazardly, then saying “rfe scientilic method” muakes sense. 1 instead, we are
speaking about a specific mechodology—say, experimental rescarch or echnographic resenrch
(deseribed m Chapter 7 and Chapeer 9, respectevely), ic is probably berter to say v sciencific
method.” 1n any event, we are talking about o somewlia Aexible—alehough certainly also
FIZOFUUS—PROCEsS.

As you may already have realized, applicanion of a scicntific mechud usually iovalves boch
deductive togic and inductive reasoning. Rescarchers mighe develap a hypothesis either from
4 iheory {dedueccive logi) or from observations of specific events (inductive reasoning). Using
deductive logr, they might make predicoons abour the patterns they are likely ta see m dheie
duca if a hypochiests is rrue, And they often use inducsive reasoning o generalize about o large
pupularion from which they flave drawn a smadl sample
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Theoty Building

Psychologists are increasingly realizing chac the human mind is a very constructive mind. People
don't just passively absotb and remember a farge body of unorganized faces abouc the wortd.
Instead, they pull togecher the things chey sec and hear to form well-organized and integrared
understandings about a wide variety of physical and social evenrs. Human beings, then, seem
to have a natural tendency to develop ieories about che world around chem {e.g., see Bransford,
Brown, & Cocking, 2000, j. E. Ormrod, 2012).

In general, a eheory is an organized body of conceprs and principles intended to explain a
particular phenomenor. Even as young children, buman beings are inclined to form their own,
personal throries abour various physical and social pheromena—{or instance, why the sun “goes
down” ar night, where babies come from, and why cerrain individuals behave in particulae ways.
People’s everyday, informal cheorics about che warld aren't always sccurate. For example, imag-
ine that an airplane drops a large metal bail as it cravels forward through the air. Whac kind of
pach will the ball cake as it falls downward? The answer, of course, is that it will fall downward
ac an increasingly fasc rate (chanks co gravity) but will also continue co cravel forward (thanks o
inectia). Thus, its pach will have the shape of a parabolic arc. Yer many college strdents errone
ously believe thae the ball (a) will fall srraighc down, (b} will take a straight diagonal path down-
ward, or (c} will actually move dackward from the airplane as it falls down (McCloskey, 1983).

What characterizes the theory building of a good researcher is the fact that ic is supported
by well-documented findings—racher cthan by naive beliels and subjective impressions of the
world—and by logically defensible reasoning. Thus, the theory-building process involves think-
ing actively and 1ntentionally about a phenomenon under investigation. Beginning with che faces
known about the phenomenon, che researcher brainstorms ideas about plausible and, ideally,
best explanations—a process thac is sometimes called abduction (.., Jaccard & Jacoby, 2010;
Walcon, 2003). Such cxplaaations are ape to involve an interrelated ser of concepts and proposi-
tions that, taken cogecher, can reasenably account for the pheaomenon being studied.

After one or more researchers have developed a theory o explain a phenomenon of interest,
the theory 15 apt to drive furcher research, in part by posing new questions thar require answers
and in part by suggestng hypotheses abour the likely ourcomes of pasticular investigarions. For
example, one common way of testing a theory 15 to use deductive reasoning to make a predic-
tion (hypothesis) abour what should occur if 1he theory 15 & viable explanation of the phenonenon being
exammed. As an example, ler's consider Albere Emnstein's theary of relarivity, first proposed in
19195, Within the contexe of his theory, Linstein hypothesized thar light passes through space
as photons—einy masses of spectral energy. i highe has mass, Einstein reasoned, it should be
subject to the puil of a gravitationat field. A year later, Karl Schwarzschild predicted thae, based
an Einscein's reasoning, the gravitational field of the sun should bend bght rays considerably
more than Isgac Newton had predicted many years carlier. In 1919 a group of English sstrono
mers traveled 1o Brazil and North Africa to observe how the sun's gravity distorted the lighr of a
discanc star now visible due o a solar eclipse. Afier the dara were anatyzed and interpreced, the
results clearly supporeed the Einstein-Schwarzschitd hyporhesis — and cherefore also supported
Einstein's cheory of relacivicy.

As new dara emerge chat eicher do or do not support particular hypotheses, a researcher may
continue to revise a cheory, reworking parts to beteer account for research findings, filling in
gaps wich additional concepts of propositions, extending the theory to apply to additional sicua-
cions, and celaning che cheory co other theories regarding overlapping phenomena (Steiner, 1988,
K. R. Thompson, 2006). Qccasionally, when an existing theory cannor adequacely accounr for a
growing body of evidence, a good researcher casts it aside and begins o formulate an alcecnative
theory rhac better explains the data.

Theory building tends to be a relatively slow process, with any particular theory continu-
ing to evolve over a period of years, decades, or centuries. Often, many researchers contribuce to
che cheory-building effore, testing hypotheses thar the theory suggests, suggesting addicional
concepes and propositions 1o include in the cheory, and conducting addicional investigations to
test one of more aspects of the cheory in its cutrent state. This Jast paine brings us to yet another
strategy for effectively using che human mind: collaboracing with ether minds.
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Collaboration with Other Minds

As an old saying gous, two heads are better chan one. Three or more heads can be ¢ven better. Any
single researcher is apt to have cermain perspectives, assumprions, and theorencal biases—-nor to men-
won gaps in his or her knowledye aboue the subject maccer—thar will hmar how e or she approaches
a rescarch project. By bringing one or more professional colleagues into a resean h projece—udeally,
colbeagues who have perspectives, backgrounds, and areas of capertise somewhat different from che
rescarcher’s own—the researcher Drings many more cogntive resourees 1o bear on how to ta kie che
research problem and how o find maning in the data obrained {e.g., see Nichols, 1998).
Sumerimes these colleagues enter the picture as equal pareners. At other tumes they may
simply offer suggestions and advice. For example, whea a graduace scudent conducts research for
a master’s thesis or docroral dissertation, the student s, of course, rhe key player in the endeavor.
Yer che student typically has considerable guidance from an advisor and, especially in the case
of a ductoral dissercacion, from a faculty commiteee. The prudent scudent seleces an advisor and
committee members who have the expereise to help shape the rescarch project into a form that
will eruly adilress the research quescion and— more imporaantly—will make a genuine contribu-
tion to the scudent’s copic of study.
VSING TECHNOLOGY As a peneral rule, productive researchers keep in tegular communicacion with others who con-
duet similar research in cheir field, exchanging wdeas, criciquing one another's work, and direcung
one anether o patencially belpful resources. Such ongoing communication is also a form of collabo-
ration -albert u less syseemanic one —in thar everyone can bencfic from ane butld on whar others
are thinking and linding. Increasingly, computer cechnology is playing a ceneral role in this cross-
communication and ross fernhizanon, For example, some researchers maintamn professional w ek
pagzies thar desceibe their rescarch programs and include links to relevane research reports; often
you can find these web pages by poiny to the websites of the rescarchers” universities or ocher home
instrunions. Alse of value are list servers, which provide a mechanism for elecrronic discussion
groups. A list seever is essencally a mathing list, wnd any e-mail message sene ot is distributed ©
everyone who has subscribed 1o the tisc.

As the preceding sections should make clear, we buman beings are—or at least have rhe
potential to be—rlagical, reasoning beings. Bue despite our incredible inteliectual capabilicies—
which almost certainly surpass chose of all ocher species on che planet—we don'rt always reason
a5 logically or objectively as we might. For exumple, somerimes we “discover” what we expert o
discover, to the point where we don’t look ohjeccively at the data we vollece. And sometimes we
are so emonanally attached to particular perspectives or theories about 2 phenomencn chat we
can't sbandon them when mouncains of evidenge indicate that we should. Figure 1.3 describes
some commaon picfalls in human reasoning —pitfalls we urge you o be on the lookout for and ey
to overcome. Good researchers are reffecive researchers who regularly and crirically examine not
only their research designs and daca but also their own chinking processes.

REFLECTIONS ON NOTEWORTHY RESEARCH

The time: Tebruary 13, 1929, The place: St. Mary's Hospacal, London. The accasion: the read-
sog of a paper bufore the Medical Research Club. The speaker: a member of the hospital staff in
the Deparement of Microbiology. Such was ehe setring for che presentation of one of the most
sigmificant research reports of the early 20eh cencury. The report was about a discovery thar has
reansformed the pracuce of medicine. De Alexander Fleming presented o his colieagues his
research on penicilbin. The group was apatheac. No one showed any enthusiasm for Fleming's
paper. Grea rescarch has frequently been presenced to those who are rmaginacively both blind
and deaf.

Despice the lukewarm reception, Fleming knew the vaiue of what he had done. The firse
public announcement of the discovery of penicillin appeared 10 the Brotish Journal of Experimental
Puthology in 1929 ltis 2 readable report-—one rhat André Mauross (1959} called “a criumph of
Clarity, sobricry, and precision.” Gee t; read it You will be relving one of the great moments (n
20th-century medical research.

— e e e



|
Reflections on Noteworthy Research 23

~ ™ e — =

| We human boings odten falt short of the reasoning caparibins with whch Mother Nabure bas ondowed us Follow g are S0 com
| man pitfalls 1o walch [or n your own Lthanking as a researcher

Confusing what must logically be true with what seems to be true in the world as we know it—a polential pitfall in dedue-
tive reasoning. Our usual downlalt in deductive reasoning 1s failing 1o sepatale 10gic lrom everyday cxpenence For exampie
censder saac Nowton's secand law of molion Force eguals mass imes acceleration (77 = mal According 1o s basic pong
ple of Newtonan phvsics, any force apphed 1o 4n object resuils ia acceleration of the object. Using simpla algebra—dedug Live
reasoning alats tinest - we can conclude that @ = F m and therefore that of these is no sccelesation (@ = O then tiera s no
force tF = 0). this deduchion makes no sense to anyone who has ever ned 1o push a heavy obiject across the ftoar The object
may nol move atl al, lel alone accelerate. What explains the abject’s slubbornness. of course, is that ather lorees, espocially
frchon with and resistance from the lloor, are counteracting any force that the pusher may be anplying
2. Making generalizations about members of a category after having encountered only a restricted subset of that category— i
i a potential pitfall in inductive regsoning. The man weakness of induclive reasoning is 1hat even if afl of gur specilc obSeIvG
| hons aboul a parbeplar sel of ObieCLs or events are correct. our generalzations about the catepory as a whole may nal he i

correct For axample, if the only tulips we ever see are red ones, we may erroneonsty conciude that tulips can aaly be red

And il we conducl research about the political or religious bedefs of people who Ive in o particutar locaton - say, prople who

Jlive n Chicago--we may draw conclusions that don't necessanly apply o the human race as o whole inductive reasoming

then, 1s most likely to fall short when we galher data from only a smali, imited sampie
3. Looking only for evidence that supporls our hypotheses, without also looking for evidence that would disconfirm our
hypotheses. We humans seem L be predispused to look fur conlirming evidence rather than disconlrming evidence
a phenpmenan known as confirmation bias For many everyday practical matters, this approach serves us well, For example,
it we Thp a hight switch and fail to gel any hght., we might immedsately think, "The light bulb probably burned nnt ™ We unserew
the existing hght bulb and replace it with a new one—and voila! We now have light Hypothesis contirmed, probiem solved, [
tase closed However truly objective researchers don't just look for evidence that confirms what they believe 1o be trun ‘

i
1

They also look for evidence that might drsprove theit hypothescs They hape that they don't nd such evidence, of course.
hut they logk ot nevertheiess
4  Confirming expectations even in the face of contradictory evidence. Another aspect of our confirmation bras s Lhal we lend
tesgnore or discredil any contradictory evidence thal comes sur way For exarnple, arsider the topic ol global chmate change
Convinuing evidence conbnues Lo mount Lo support the :deas that (3) the Larlh s average lemperatdge is gradualy nsing and
() thus temperature ose s 4t feast partly the resuit of carbon enussions and other human achiviiies Yol saree falks have great
!_ didliculty looking al the evidence olyectively  perhaps the researchers incorrectly analyzed the data. they say, or perhaps the |
scientific community has a dden agenda and so 1s nol giving us the straight scoop
Mistaking dogma for fact, Altnaugh we might be inchned to view some sources af information with & skephical, crilical eve. ‘
1

%)

we mught accept others without question For exampice, many of us willingly accept whatever an esteemed rescarcner, scholarly
book, or othar authorily SOUrCe $ays 1o be true In general, we may uncrtically aceent anvthing sard ar wrillen by ndividuals
ar groups we hold 1n igh esteerm Not all authotity figures and works of literature are roliable sources of mflormation and
gudance, hiowever, and bimd, unguestioning acceplance of them can be wornisome

6 Letting emotion override logic and objeclivity. We bumans are emotional beings, and our emotons often infillrale our
efforts to reason and think cntically We are apt Lo Lhink quile rabionally and ubjectively when dealing with topics we don't
feel strongly about and yet think 1n deadedly rrabional ways ahout emobionaly charped ssues  15sues we hnd upscething,
nfuntabing, or personally Lhreatening

T Mistaking cortelation for causation. In our clforts 10 make sense of cur world, we human beings are olloer eager to ligure ol
whatl couses whal. Bul in our cagerness Lo sdenbity cause-and effect retat onships, we sometimes “see” Ihem when il we roally
hava 15 iwo events that st happer 1o occar at the same ume and pliace Even when the twa evenls are CORSISTENT i Dbmervest
together —in ather words, whan Lhey dre corredofed - one of them does not necessanly cause the other The amlity Tor o
researcher to thslinguish between causation and rorrelation s a crtical one. as you wilk discover i Chaptes 6

FIGURE 1.3 = Common Pifalls in Humon Reasoning

List of pitfalls based on Chopier 8. "Common Sense Isn't Always Sensible; Recsoning ond Cht-cal Thinking” in Our Minds, Our
Memones by J E. Ormiod, 201}, pp. 151-183. Copynght by Pearson Education. Inc Usad by permission

Soon after the publicacion of Fleming’s paper, two other names brcame assocrated widh che
development of penicillin: Ernse B. Chain and Howard W, Florey (Chain ec al., 1940; also see
Abraban eral., 19:41). Together they developed a pure scrain of penioliin, Florey was especially
instcrumental in iniciating its mass production and its use as an antibiotic (e wounded soldiers in
World War 11 (Coghill, 1944, also see Coghill & Kaoch, 1945). Reading chese repores takes you
back to the days when the medical urgency of dying people called for a massive research effore to

make a newly discovered antibiotic availabie for immediace use.
On Oceober 25, 1945, the Nobel Prize in medicine was awarded to Fleming, Chamn, and Florey,
If you want to learn more about the discovery of penicilting read André Mavrois’s The Life
! of S1r Adexander Fleming (1959), the definitive biography done ar the behest of Fleming's widow.
‘ The book will give you an insighe into che way grear eesearch comes into being.
(



24 Chapter 1 The Nature and Tools of Research

The procedures used in groundbreaking research are identical o those every studenc follows
in completing a dissercation, thesis, or other research projece. All research begins with a prob-
lem, an observation, a question. Curiosity is the germinal sced. Assumptions are made. Hypoth-
cses might be formulaced. Dara are gathered. Conclusions are reached. What yox do ina research
project is the same as what many others have done before you, including those who have pushed
back che barriers of ignorance and made discoveries that have greatly benefired humankind.

EXPLORING RESEARCH IN YOUR FIELD

Early in che chapter we mencioned that academic research is popularly seen as an activity far
removed from everyday living. Even graduate students working on theses or dissertations may
consider cheir ask to be meaningless busywork that has litcle or no relevance ee the warld beyond
the university campus. This “busywork” conception of an academic program’s research require

ment 15 simply noc accurate. Conducting the research required to write an acceprable thesis or
dissertation 15 one of the most valuable educational experiences a person can have. Furchermore, a
good research project adds 10 our knowledge about our physical and social worlds and so can ulu-
mately promoce the welfare and well-being of ourselves as a species and of the planct as a whole.

Even if you plan to become a practicioner rucher than a researcher —say, a nurse, social
warker, or school principal—knowtedge of strong research mechodologies and legitimate ways to
collect and analyze data is essential for keeping up with advances in your field. The alternacive—
not being well versed in sound research practices—can lead you ro base important professional
decisions on faulty daca, inappropriate incerpretations and conclusions, or unsubsrantiaced per-
sonal intuitions. Truly competent and effective practitioners base their day-to-day decisions and
long-teem priorities on solid research findings in theis field.

As a way of gecting your feer wet in the workd of research, take some time to cead articles in
research journals in your academic discipline. You can do so by spending an hour or two in the
periselicals section of your local college or university library or, alternacively, making use of your
library website's online databases to download and read u number of articles ar home.

Your professocs should have suggestions about journals that are especially relevant to youc
discipline. Reference librarians can be heipful as well. If you ace shy abouc asking other people
for advice, you can get insighes about important journals by scanning che reference lists in some
of your textbooks.

Keep in mind that the qualicy of research you find in yous explorations may vary consider-
ably. One rough indicator of the quality of & sesearch study 15 whether the rescarch report bas
been juried or nonjutied, A juriwil {or refereed) research repore has been judged by respected col-
leagues in one’s field and deemed t be of sufficient quality and imporrance to wareant publica-
cion. L'or inscance, the editors of many academu journals send submitted maauscripts 1o one or
more reviewers who pass judgment on che manuscripts, and only manuscripes that meet cercamn
criteria are published in the jouenal. A nunjuricd (or nenrefereed) reporr 1s one chat appears 1n a
journat or on the Incerner without firse being screened by one or more experts. Some nonjutied
reports are excellent, but others may nor be.

PRACTICAL APPLICATION Identifying Important Tools
in Your Discipline

We have introduced several key research touls in the preceding pages, and we describe many
more specific ones in subsequent chapters. Some of the ools you learn about in this book may
be somewhat new to you, How will you leacn when, how, and why you should use them? One
effeccive means of learning about importanc tools in your discipline is co work closely with an
expere researcher in your field.

Take che time to find a person who has completed a few research projects-—pechaps some-
one who teaches a research methods class, someone who has published in presugious journals,




For Further Reoding

someone who has successfully obstamed research granes, or eve
ished a dissereation. Ideally this individual should be someone
questions fisced in the following checklist and, if possible,
about rescarch work, I you can'e locaze anyone locally, ic may be possible
willing indivsduals chrough ¢-mail.

“
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n someone who has recencly fin-
in your own fiefd of seudy. Ask che
observe the person as he or she EoCs
0 recruit one or more

Interviewing an Expert Researcher

I. How do you starc a research project?

- Whac specific tools do you use (e.g., library resources, computer software, forms of
measurement, seatistics)?

3. How did you gain your expertise with the various tools you use?

—— 4. What are some important experiences you suggest for a novice researcher?

A

. 1f 1 wenced to learn how to become g competent researcher, what specific cools would
you suggest 1 work with?

FOR FURTHER READING

v Check Your Understanding in the Pearson etext

Practice Thinking Like a Researcher

Pracuce Thanking Like a Researcber Acorviey | Idenafying Hypotheses and Assumptions
Pracrice ‘Fhinkmg Like a Researchor Actviey 1.2: Communicating Effeceively aboue Research

General Research Design

Rouma, G, 1D, & Ling. W (2009% I sosearch fraeis (50 ed ), New
York: Oxford Uneversity Press

Creswell, § W, C0VA), Reserrcds ddese e Queelinetite, guernitative, wud wivad
weethendv appracchies G ¢d ). Lin Amgcles: Sape,

Gueklwin, € ) (2013). Reveerch in Prychdugy: Methods i deviyn (Tih ed )
New York: Wiley

Jolusison, R. B | & Onvacgbirase, A | CO04Y Mised mcchods rescardh,
A research paniedigm whose cime hay come. Edicnimad Reen be,
AT <20

MuMillien, ). B, & Wergm, § 1 {7010) Unlerstamiong, wand etcelmateny
ecluiert izl researih Arh ol ) Upper Saddie River, Nj. Peason

Nueswidomy, K. M. 09 55 Pavndatrons o nuviens reveoeh (Gely ed )
Uprer Saddle River, NJ- Brenoce Hall

Nugshs, K 201 The molodimensamal model of rescirch methodology
Annteueead sec ol e, I AL Tishahkar & € Teddhe (Eeds.),
Mtaeed weatbialc s socsad € bobaarsonsd reearh (2l ., P 213<236),
Thuwsand Ohaiks, CA: Sage

Hipho, A, L {2008), Interdisuplineny sescarch, Pracet wmed theny. Thousand
Ouks, CA: Sage

Rosnow, RLL & Rosenthal, ), (201 %) Begrmning, fubusesorud resernh: A

careefireed priver {7th edor Upper Saddle River, N): Pearson



