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2 CHAPTER1

Demographic variables like age, gender, or ethnic group are usually measured simply by asking
the participant to choose the appropriate category from a list.

Types of treatment (or curriculum) are usually operationally defined much more extensively by
describing what was done during the treatment or mew curriculum. Likewise, abstract concepts
like mathematics knowledge, self-concept, or mathematics anxiety need to be defined
operationally by spelling out in some detail how they were measured in a particular study. To do
this, the investigator may provide sample quesizons. append the actual instrument, or provide a
reference where more information can be found.

Independent Variables

There are two types of independent variables. active and attribute. It is important to distinguish
between these types when we discuss the resulis of 2 ssdv. As presented in more detail later, an
active independent variable is a necessary bui moe ssfiacaemt condition to make cause and effect
conclusions.

Active or manipulated independent variables. Am acsrwe mdependent variable is a variable,
such as a workshop, new curriculum, or other ssesvesssam_ 2 keast one level of which is given to
a group of participants, within a specified persod of asme dmrme the study.

For example, a researcher might investigaie 2 mew kamad of therapy compared to the traditional
treatment. A second example might be to sy dee efex of a new teaching method, such as -
cooperative learning, compared to independest lcnamsme ¥& shese two examples, the variable of
interest is something that is given fo the pasrixapmss. Thes acirve independent variables are given
to the participants in the study but are not sacesemliv sswem or manipulated by the experimenter.
They may be given by a clinic, school. or sosmewse afaer shan the investigator, but from the
participants’ point of view, the situation s ssapsissed Te be considered an active independent
variable, the treatment should be given afier dac smis 3 plsacd so that there could be a pretest.
Other writers have similar but, perhaps shelsfis &lEmcm definitions of active independent
variables. Randomized experimental aad wueshewperimsental studies have an active
independent variable.

Attribute or measured independest vawisliliex A= mdependent variable that cannot be
manipulated, yet is a major focus of the samdy:_ o e cailied 2w ziribute independent variable. In
other words, the values of the independcst vaaslbie- s pmeexssting attributes of the persons or
their ongoing environment that are not sl csseed during the study. For example,
level of parental education, socioeconcsmc sumns, gemlex. ase ethnic group, 1Q, and self-esteem
are attribute variables that could be nsed 25 sl ssilicpemdent variables. Studies with only
attribute independent variables are called senragesissetell ssiscs

Unlike authors of some research methods bealis, we diswst sesinict the term independent variable
to those variables that are manipulated or acsse Wiedkiiee2a sdependent variable more broadly
to include any predictors, antecedenis. e pesssssdfemsers e milucnces under investigation in
the study. Attributes of the participassis a5 well s suime sadependent variables fit within this
definition. For the social sciences and oduciss sl ssd-pendent variables are especially
important. Type of disability or level of dliig sy fee e major focus of a study. Disability
certainly qualifies as a variable becanse # cumtille-emdillEsss values even though they are not
given during the study. For example. ool guilegr s dillEseas from Down syndrome, which is
different from spina bifida, yet all are dislialiiiies Milan dhese are different levels of the same
disability. People already have definime clusitwiniin e mimbes=s that place them into one of
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4 CHAPTER1

independent variable (treatment type), with two values or levels (treatment and no treatment).
The independent variable in this example would be classified as an active independent variable.
Now, suppose instead that 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 would still be conceptualized as having one active independent variable (treatment type),
but with three values or levels (the two treatment conditions and the control condition). This
variable could be diagrammed as follows:

Variable Label Values Value Labels
1

Treatment 1

Treatment type

Treatment 2
No 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:

Variable Label Values Value Labels
0 = Male

Gender

—_
Il

Female

Note that in SPSS each variable is given a variable label; moreover, the values, which are often
categories, have value labels (e.g., male and female). Each value or level is assigned a number
used to compute statistics. It is especially important to know the value labels when the variable is
nominal, that is, when the values of the variable are just names and thus are not ordered.

Dependent Variables

The dependent variable is assumed to measure or assess the effect of the independent variable. It
is thought of as the presumed outcome or criterion. Dependent variables are often test scores,
ratings on questionnaires, readings from instruments (e.g., electrocardiogram, galvanic skin
response, etc.), or measures of physical performance. When we discuss measurement in Chapters
2 and 3, we are usually referring to the dependent variable. Dependent variables, like independent
variables, must have at least two values; most of the dependent variables used in this book have
many values, varying from low to high so they are not as easy to diagram as the independent
variables shown earlier.

SPSS also uses a number of other terms for the dependent variable. Dependent list is used in
cases where you can do the same statistic several times for a list of dependent variables (e.g., in
Chapter 11 with one-way ANOVA). The term test variable is used in Chapter 10 for the
dependent variable in a # test.
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6 CHAPTER1

Descriptive research questions. These are not answered with inferential statistics. They merely
describe or summarize data for the sample actually studied, without trying to generalize to a
larger population of individuals.

Fig. 1.1 shows that both difference and associational questions or hypotheses explore the
relationships between variables; however, they are conceptualized differently, as will be
described shortly.> Note that difference and associational questions differ in specific purpose and
the kinds of statistics they use to answer the question.

General Purpose Explore Relationships Between Variables Description (Only)
Specific Purpose Compare Groups Find Strength of Summarize Data
Associations, Relate
Variables
A\ 4 v 3
Type of Question/Hypothesis Difference Associational Descriptive
v v \{
General Type of Statistic Difference Inferential Associational Descriptive Statistics
Statistics (e.g., ¢ test, Inferential Statistics (e.g., mean,
ANOVA) (e.g., correlation, percentage, range)
regression)

Fig. 1.1. Schematic diagram showing how the purpose and type of research question
correspond to the general type of statistic used in a study.

Table 1.1 provides the general format and one example of a basic difference question, a basic
associational question, and a basic descriptive question. Remember that research questions are
similar to hypotheses, but they are stated in question format. We think it is advisable to use the
question format for the descriptive approach or when one does not have a clear directional
prediction. Use the hypothesis format when you have a specific prediction based on the literature
or theory. More details and examples are given in Appendix B. As implied by Fig. 1.1, it is
acceptable to phrase any research question that involves two variables as whether or not there is a
relationship between the variables (e.g., is there a relationship between gender and math
achievement or is there a relationship between anxiety and GPA?). However, we think that
phrasing the question as a difference or association is preferable because it helps one identify an
appropriate statistic and interpret the result.

3 This similarity is in agreement with the statement by statisticians that all common parametric inferential
statistics are relational. We use the term associational for the second type of research question rather than
relational or correlational to distinguish it from the general purpose of both difference and associational
questions/hypotheses, which is to study relationships. Also we want to distinguish between correlation, as a
specific statistical technique, and the broader type of associational question and that group of statistics.
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