|

MORGAN George A and Griego V. ORLANDO. 1288, Easy Use and Interprotation of SPSS for Windows:

[ Answering Research Questions With Statistics. Mahwah: Lawrence Erlbaum Associates.

CHAPTER 1
Research Problems, Approaches, and Questions

Research Problems

The research process heging with a problem. What is a research problem? Kerlinger {1986)
formally describes a problem as “.an interrogalive sentence or statement that asks: Wat
relation exizts between two or more varfables? " (p. 16). Mote that almost all rescarch studies
hive more than two varables. Eerlinger suggests that prior to the problem statement *...the
scientist will usually experience an obstacle to understanding, a vague unrest about observed and
unobserved phenomena, a curiosity as to why something is s if &7 (p. 11). Appendix A provides
templales to help you phrase your research problem, and provides examples from the high school
and bevond (HSE) data set,

Yariables

Aovariable has one defining quality. ft must be able o vary or have different values. For
example, gender is & variable because it has two values, female or male. Ape is o varinble that has
alarpge number of vidues, Tvpe of treatmentiniervention {ar e of cureicadtio) is o variable if
there is more thin one reatment or o reatment and a control group, Namber af days to learn
something o to vecover fron an aflmend, common messures of the effect of a freatment, are also
variablos, Similurly, amount of mathemaiics knowledpe is a variable hecouse it can vary from
none o a lot, s concepl has one value in a particular study it is nol a variable, e, ethnic group
15 not a variable if all participants are Caveasian,

Definition af a varfable. We can define the term “variabls” as a characteristic of the parficipants
or situstion of @ given study that has different values in that study. In quantitative research,
varighles are defined aperationally and are commonly divided into independent variables (active
ar attribute), dependent variables, and exirancous variables. Fach of thess topics will be dealt
with in the following sections,

Operational definitions of variables. An cperational definition describes or defines a variabls in
terms of the operations or techniques used to elicit or measure it. When quantitative researchers
describe the varisbles in their study, they specify what they mean by demonstrating how they
measured the variable. Demopraphic variables like ape, pender, or ethnic gronp ars usully
measured simply by asking the participant (o choose the appropriate category from o list, Types
of treatment (or curricwlum) are usnally deseribed/defined much more exlengively so the reader
can understand what the researcher meant by, for crample, a cognitively enriching curmiculum or
sheltered work. Likewise, abstract concepts like mathomatics knowledge, seli-concept, or
mathematics anxiety need to be defined operationally by spelling out in some detail how they
were measured in g particular study. To do this, the investigator may provide sample questions,
appenid the actual instrument, or provide a reference where maore information can be found.

Independent Varviahles

Active independent variables. This first type of varisble is often called a manipulated
independent variable. A frequent goal of research is to investigate the effect of a particular
intervention, An sxample might be the effect of a new kind af therapy compared to the
traditional treatment. A second example might be the effect of 4 new teaching, method, such as
cooperative learning, on student performance. In the lwo examples provided above, the variahle
of interest was something that was given fo the participants, Therefore, an acrive independent
varrialde is 8 varable, such as o workshop, new eurricolum, or other infervention, one level of

which can be griven to a group of participants, usually within a specified period of time during
the study.

I traditional experimental research, independent variables are those that the vestiealor can
maniprlate; they presumally cavse a change in some resulting behavior, atlitude, or
physiclogical measure of interest, An independent variable is considered to he wanipulated ar
wetive when the investigator has the option to give one value lo one group (experimental
condition), and another value to another group (control condition).

Hewever, there are many circumstances, especially in applied research, when we huve &n active
independent variehle but this variable i por direcily manipulated hy the tnvestiearor, Consider
the situation where the investigator is interested in a new type of treatment, In order 1o carry out
the stady, it twems out that rehabilitalion center A will be using that treatment, Rehobilitiion
center & will be using the traditional trestment, The investigotor will compare the two centers 1o
delermine il one treatment works betler than the other, Motice that the independent variable is
active but has nof been manipulated by the in vastipitor,

Thus, active independent variables are given to the participanis in the study but are not
neeessanily manipulated by the experimenter. They may be given by a clinic, school, of someanc,
other than the investigator. From the participants’ point of view the situation was manipulated,

Afiribute independent variables, Unlike some authors of research methods books, we do not
restrict the term “independent variable™ to thoss variables that are manipulated or active. We
define an independant variable more broadly to include any predictors, antecedents, or presumed
causes or influences under investigation in the study, Attributes of the participants as well as
aclive independent variables fit within this definition. For the social selences, educalion, mnd
digciplines dealing with special nesds populations, attribute independent variables are eapecially
important. Type of disability or level of disability is aften the major foens of study, Disability
certainly qualifics s a variable since it can take on different values even theugh they are not
“given” in the study, For example, corebral palsy is different from Dawn syndrome which is
different from spina bifida, yet all are disabilitics. Also, there are different levels of the same
disability, Peaple already have defining characteristics or aftributes which place them into one of
twa or more calegories. The different disabilitics are already present when we bregin our study.
Thus, we are also interested in studying a class of variables that cannaot he given during the 5,t-ud}r,
even by other persons, schaols, or clinics.
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A variable which cannot be given, yet is 2 major focus of the study, is called an attribute
independent variable (Kerlinger, 1986). In other words, the values of the independent varinble
are attributes of the persons or the environment that are not manipulated during the study. For
example, gender, age, ethnic group, or disabifity are attributes of a person.

(Mher labels for the independend variable. SPSS uses o variely of terms such as fnetor (chaplers
5,15, 16, 17 and 18), covariate (chapter 13), and grouping variable {chapters 14, 15). In other
cases (chapters 5, 9) SP8S does not make a distinetion between the independent and dependent
variable, just labeling them variables. Another common label for an attribute independent
variable is a measured varinble. However, we prefer aftribute so il is not casily confused with the
dependent variable, which is also measured. Sometimes variables such as gender or ethnie group
are ealled moderator or mediating variables because they serve these functions; however, SPSS
does not use these terms 80 we will not either in this book.

Type of independent variable and inferences about canse and effecr, When we snalyze data
from a research study, the statistical analysis does not differentiate whether the independent
viriable is an active independent variable or an altribute independent variable, However, even
though SPSS and moat statistics books use the label independent variable for both active and
anribute variables, there is a crucial difference in interpretation. A significant change or
difference following manipulation of the active independent varigble may reasonably lead the
investigator to infer that the independent variable cawsed the change in the dependent varinble,

However, a significant change or difference between or among values of an attribute independent
variable should not lead one 1o the interpretation that the attribute independent variable caused
the dependent variable to change. A mzjor goal of scientific research is 1o be able to identify &
causal relationship between two variables, For those in applied disciplines, the need o
demonstrate thal & given inlervention or treatment causes change in behavior or performanee is
extremely important, Only the approaches that have an active independent variable (the
randomized cxperimental and 10 a lesser extent the quasi-sxperimental) can be successful in
providing data that allow one 1o infer that the independent variable cansed the dependent
varigble,

Although studies with attribute independent variables are limited in what can be said about
causation, they can lead to solid conclusions about the differences berween groups and about
associations between variables. Furthermore, they are the only available approach if the focus of
vour rescarch is on attribute independent variables. The descriptive approach, as we define it
does not attempt 1o identify relationships. It focuses on describing variables.

As implied above, this distinction between active and atiribute independent variables is important
hecanse terms such as main gffecr and effect size used by SPSS and most statistics books might
lead one 1o believe that if you find a significant difference the independent variable cansed the
difference. These terme are misleading when the independent variable is an attribute.

Values of the independent variable. In defining a variable, we said that it must have more than
one value. When describing the different categories of an independent variable, SPSS uses the

word vitlues, This doss not necessarily imply that the values are ordered,' Suppose that an
investigator is performing a study to investigale the effect of a treatment. One group of
participants is assigned to the treatment group, A second group does not receive the treatment.
The study could be conceptualized as having one independent variable (freanment fype), with two
values or levels (reatment and no treatment), The independent variable in this example would be
classified a8 an aclive independent variable, Instead, suppose the investigator was interested
primarily in comparing two different treatments but decided to include a third no-treatment group
as a control group in the study. The study still would be conceptualized as having one active
independent vaniable (reatment type), but with three values (the two treatment conditions and the
control condition), This varable could be diagrammed as follows:

Variable Label  Valugs Value Labals

1 = Treatment |
Treatment typg | 2 = Treatment 2
i = Mo treatment (control)

As an additional example, consider gender, which is an attribute independent variable with two
values, male and female. It could be diagrammed as follows:

1 = Male

F = Female

Note that in SPSS each variable is given a label; the values, which are numbers, may also have

labels. It is especially important to know the value labels when the variable is nominal; i.e_, when
the values of the variable ar= just names and, thus, are not ardersd.

Depenidoni Variables

The dependent variable is the presumed outcome or criterion. It is assumed 10 measure or assess
the effect of the independent variable, Dependent variables are often test scores, ratings on
questionnaires, readings from instruments (electrocardiogram, galvanic skin response, ete.), or
measures of physical performance, When we discuss measurement in chapler 3, we are usually
referring to the dependent variable. SPSS alto uses & number of other terms for the dependent
variable. The most common is dependent list, used in cases where you can do the same =statistic
several times, for & list of dependent variables, In discriminant analysis (chapter 13), the
dependent variable is called the grouping variable, The term test varinble is used in several of
the chaplers on ¢ esls and analysis of variance,

! The terms calegories, levels, groups, or samples are sometimes wsed nterchangeably with the term values,
especially in matistics books. Likewise the term fuctor is often used inst=ad of independent varisble.
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Basic comparative appreach, The comparative research approach differs from the experimental
and quasi-experimental approaches because the investigator cammot randomly aisign participants
to groups and beeanse there is aof an aciive independent variable. Table 1.1 shows that, like
experiments and quasi-experiments, comparative designs usually have a few lovels or categories
for the independent variable and make comparisons betwesn groups. Studics that use the
comparalive approach cxamine the presumed effect of an atriburte independent variable,

An example of the comparative approach is a study that compared two groups of children on 2
series of motor performance tests, The investigators attempted to determine whether the
differences hetween the taro groups were due o perceptual or motor processing problems, One
group of children, who had mator hendicaps, was compared to a second group of children wha
did not have motor problems, Motice that the independent varizble in this study was an altribute
iniependent variahle with two levels, motor handicapped and not handicapped. Thus, it is not
pogsible for the mvestigator to randomly assign parlicipants (o groups, or “give” the indepondent
viriable; the independent vanable was not active. The independent variable had only two values

Chapter 1 - Research Froblems, Approaches, and Cuestions

or catepories 0 a statistical comparison between the groups would be performed. 11is, of course,
possible for comparisons to be made between {hres or more roups,’

Bagic associatdonal approachk. Mow, we would like lo consider an approach to research where
the independent variable is usually continuous or has several ordered eategories, usually five or
mare, Suppase that the investigator is interested in the relationship between gifledness and self-
perceived confidence in children, Assume that the dependent variable is a self-confidence scale
for children. The independent variahle is gifledness. 17 giftedness had been divided inte high,
average, and low groups (& fow values or levels), we would have called the research approach
comparative becauss the logical thing to de would be to compare the groups. However, in the
typical associational approach, the independent variable is continuous or has at least five ordered
levels or values,* All participants would be in a single group with two continueus varinhles--
giftedness and sclf-concept, A correlation coefficient conld he performed to determine the
atrength of the relationship between the two variables,

As implied sbove, it 15 somowliat arhitrary whether a sludy i considered (o be cnmpurutilﬁ: or
associational, For example, o continuous variable such as age can always be divided into o small
numhber of levels such as young and old, However, we make this distinetion for two reasons.
First, we think it is usually unwise to divide a variahle with many ondered levels into a fow
because information is lost. For example, if the cut point for “old age™ was 65, persons 06 and %6
would he lumped together as would persons 21 and 64. Second, different types of slatistics are
usually used with the two approaches (see Fig. 1.1). We think this distinction and the similar one
made in the section on research questions will help you decide on an appropriate statistic, which
we have found is one of the hardest parts of the research process for students.

Bagie descriptive approach. This approach is different from the other four in that only one
variahle is considered ot a time so that no relaticnships are made. Table 1.1 shows that this lack
of comparisons or associations is what distinguishes this approach from the other four, OF course,
the descriptive approach does not meet any of the other criteria such as random assignment of
participants o proups.

Maost research studics include some deseriplive questions (al least Lo describe the sample), but do
nat stop there, 1t is rarc these dayvs for published quantitative research to be purely descriptive;
we almost abways study several variables and their relationships. However, political polls and
consumer surveys are sontetimes only interesled in describing how voters as @ whole react to
izsues or what products 2 group of consumers will buy. Exploratory stadies of a new topic may
just deseribe what people say or feel about that fopic,

Most research books use a considerably broader definition for descriptive research. Some use the
plirnse “deseriptive research’ to include all research that is not rendomized experimental or

1 n alse possible to compare relutively Jarge mambers of groups (e, 5 or 10} if one hos easugh pacticipants

the prowp sizes are adequate, but this i atypical,
1t is poesible, an we will see in chapters 7 and B, 10 use the asaocintionn] appronch and statistics when one hns fewer

than five ordered values of the varlables oand even with unordered neondnal variablas, bal this 15 ool gypical,
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quasi-expenimental. Others do not seem o have a clear definition, vsing deseriplive almost as a
synonym for exploratory or sometimes “correlational” research. We think it is clearer and less
confsing to students to restrict the term descriplive research (o questions and studizs that use
only deseripiive stadivties, such ns avernges, percenlages, histograms, and frequency
distributions, and do not test null hypotheses with inferential statistics,

Camplex Research Approaches

-
It is important to note that most studies are more complex than implied by the above sxamples,
In fact, almost all studies have mors than one hypothesis or research question and may utilize
maore then one of the above approaches. It is common to find a study with one active independent
variable (g, type of treatment) and one or more atinbute independent varizbles (g, gender).
This type of study combines the randomized experimental epproach (if the participants were
randomly assigned Lo groups) and thecomparative approach, Mot “survey™ stadies includes both
the associational and comparative approaches. As mentionsd above, most studies also have some
descriptive questions so it is common for published studies to use thres or even more of the |
approaches.

Research Questions/Hypotheses

Mext, we divide research questions into thres broad types: difference, asrociaitonal, anid
deseriptive. For the difference type of question, we compare groups or valoes of the independent
variable on their scores on the dependent variable, This type of question typically is used with
the randomized experimental, quasi-experimental, and comparative approaches, For an
associational question, we associate or relate the independent and dependent variables,
Deseriptive questions are not answered with inferential slatistics; they merely describe or
snmmarize data.

Basic Ifference Versus Associational Research Questions or Hypotheses

Hypotheses are defined as prediciive staterments abou! the relationship between variables, Fig.
1.1 shows that both difference and associational questionshypotheses have as a general purpose
the exploration of relatonships belwesn variables: This similarity is in agreement with the
statement by statisticians that al] parametric inferential statistics are relational, and it is consistent
with the notion that the distingtion between the compaerative and associalions] approach is
somewhat arbitrary.! However, we believe that the distinetion is educationally useful, Mote thut
difference and associational questions differ in specific purpose and the kinds of statistics they
e o angwer the question,

* We e the term associntionn] for this type of research question, appronch, and slalistics rather than relational or
carmelaticnal to distinguish them from the general parpose of both difference and assosiationn] questionaMypotheses
deacribed above. Alse we wanted to distinguish between comelation, as o speeific statistieal technique, and the
braader types of approach, questions, and proup of statistics.

Chapter 1 - Research Problems, Approsches, and Questions

Baplors Relntinnghips Between Yaorinhles Dieseripeion [Chaly)

N |

Bandembzel Bxpecimental, Aszonclatinnal e weriptive

General Purpose

Specilic Approach
Cunsl-Experimental,

anid Comparative

| 1

Specific Purpose Compare Groups Fird Assecations, Bummuarize Data
Foelate Wariables,
Mzioe Predictions

Type of Question/Hypoiloesis Difference Assoclatlanal Deseriptive

| | ,

DilTerenee nforential
Stadistics {e.g., ¢ test,
ANOVAY

Arsociatlonal
Infercatial Statisties
{e.g., correlation,
multiple regression)

Descriptive Statlstles
{e.p., hintagroms,
NEMIE, perceniages,
o plals)

Creneral ']'J'pl! al Statistic

Fig. 1.1, Schematic diagram showing how the purpose, approach and type of research
fquestion correspond to the general type of statistic nsed in a study.

Table 1.2 provides the general format and one example of a basic difference hyporhesiz and of a
hasic associational hypothests. Research questions are similar to hypotheses, but they are stated
in question format, We think it is advisable to vse the question format when one does nol have a
clear directional prediction and for the descriptive approach. Mors details and éxamples are
given in Appendiz A
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Table 1.2, Examples of Basic Difference and Associational Hyporheses

1. Difference (group comparison) Hypothesis

*  For this type of hvpothesis, the levels or values of the independent varizble (e, gender)
are used to divide the participants into groups {male and female) which are then
compared to ses if they differ in respect to the average scores on the dependent varizhle
{&.g., empathy).

= Anexample of a direclional research hypaothesis is; Women will seorc higher than men an
empathy scores, In other words, the average empathy scores of the women will be
significanily higher than the average empathy scores for men.

2 Associational (relational) Hypothesis

# For this type ol hypothesis, the scores on the independent variable ez, self-esteem) are
associated with or related to the dependent varizhle (&.g., empathy).  is offen arbitrary
which variable is considered the independent variahle but most rescarchers have an idea
about what they think is the predictor {independent) and what is the owteome {dependent)
wariahle,

* Anexampls of a directional rescarch bypothesis is: There will be a positive association
(relation) between seli-estesm scores and empathy scores. In other words, thass persons
wha are high on self-estesm will tend to have high smpathy, those with low self-esteem
will tend also to have low empathy, and those in the middle on the independent variable
will tend to be in the middle on the dependent variable.

Six Types of Revearch Ouestions

Table 1.3 expands our overview of research questions to include hoth basic and complex
questions of each of the three types: descriptive, difference, and associational, The table alsa
includes references to the tables in chapters 3 and 7, designed to help you select an appropriate
slatistic and examples of the types of statistics that we include under each of the six r}pm of
questions. Appendix A and the last section in this chapter provide examples of ressarch questions
for each of the six types, We uss the terms basic and complex hecanse the more commeon names,
univeriate and multivariate, are not used consiztently in the literature.

Mote that some complex descriptive statistics fe.g., & cross-tabulation table) conld be tested for
significance with inferential statistics; if they wers so tested they would no longer be considered
dx::icﬁptivc. We think that most qualitative/constructivist researchers ask complex descriptive
questions because they consider more than one varablefconcept at a time but do not nee
inferential/hypothesis testing statistics. Furthermore, complex descriptive statistics are used to

check reliability (s.g., Cronbach’s alpha) and to reduce the number of variahles (e.g., factor
analysis).

Chapler 1 - Research Problens, Approaches, and Cuestions

Table 1.3. Summary of Types of Research Questions

Type of Besearch Ouestions (Number of Variables)

Statistics {Examnple)

11 Basgic Descriptive Questions — [ variahls

2

(5]
b

Complex Descriptive Questions — 2 or maore variables,
hut no usge of inferential statistics

Basic Difference Questions — 1 independent and 1
dependent variable. Independent variable usually has
a few values (ordered or not).

See Table 3.2
(mean, standard deviation,
frequency distribution)

ihow plots, cross-tabulation
tables, factor analysis,
measures of reliability)

Table 7.1
[t test, one-way ANOVAY

4) Complex Difference Question — 3 or more varables, Table 7.3
Usually 2 or a few independent variables and 1 or mors (factorial ANOVA,
dependent variables considsrad together. RLANO A)Y

i) Basic Associational Questions — 1 independent variable Tahlz 7.2
and 1 dependent variable. Usually at least 5 ordered values  {correlation tested for
for both variables. Often they are continuous, significance)

6] Complex Associational Questions — 2 or more Table 7.4

independent varizbles and 1 or more dependent variablss,
Usually 5+ ordered values for a1l variables bul some or all
can be dichotomons variables,

{multiple regreasion)

Difference versus associational infereniial séatisiics, We think it is educationally useful,
although net common in slatistics books, to divide inferential slatislics inte two types
corresponding to difference and associational hypotheses/questions. Differcnce inferential
slatistics are used for the experimental, quasi-experimenta], and comparative approaches, which
test for differences between groups (2.g., using analysis of variance). Associational inferential
statistics test for asvocialtiony ar relationshivs berween variabler and nse correlation or mnltiple
regression analysis.” We will utilize this contrast betwesn difference and associational inferentizl
slatistics in chapter ¥ and later in this boolk.

*We realize that all parametric inferentinl statisties are relational so this dishotomy of wsing one type of dats
analysis procedure to test for diffsrences (when there are a few values or levels of the independsnt variables) and
another type of data analysis procedure to test for azsocintions {when there are continnous indspendent varishles) is
somewhat artificial. Botls continuwous 2nd categorcal independent variables can be used in s ezl linear model



